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Southern Electrical Business Conditions. 


During the past few months we have heard complaining 
comments on business conditions which credit thé situation 
to the change in chief executives at Washington, the policies 
of the new administration and the tariff. All these ‘com- 
plaints. are supported by the broadest possible general 
statements much after the order of statements by a pessi- 
mist out of a job, than which there is no greater mischief 
maker in the human family. If the tariff, currency legisla- 
tion or new administration policies have been responsible for 
“tioht money” or poor business conditions in any section of 
the North, East, West or South, the facts have been so well 
concealed that it would be a difficult matter to get enough of 
them together to support a good argument. If we were to 
offer a reason for the “poor business gossip,” and we believe 
our suggestion is as good as any other—for who actually 
knows—we would say that much of the trouble is with the 
fellow who has held up his future plans and been responsi- 
ble for his friends and neighbors holding up their future 

> * . . 
plans and these friends in turn responsible for their friends 
holding up future plans, all waiting for the crash to come by 
means of or on account of the tariff. Then, when the crash 
did not come and they realized the time they had lost forti- 
fying themselves against their imaginations—well there is 
always an excuse for business failing to come up to a former 
standard and too many people are adepts at making excuses. 

It is not our purpose to explain or interpret present 
political or financial conditions that may or may not exist, 
but it is our purpose in what follows to show that the 
prospects for business in the electrical fields of the South 
during 1914 are as good, if not better, than last year and 
equal to prospects of any January Ist heretofore. We 
have endeavored to secure expressions from electrical job- 
bers and others who are in touch with the Southern elec- 
trical situation and shall give exactly what they say in 
reference to it. To the question, “How do you find the 
electrical business in the South?” asked Mr. Washington 
Devereux, chief engineer of the Philadelphia Fire Under- 
writers, after a Southern trip, the following reply was re- 
ceived : 

“The wiiter had a chat with Mr. Charles L. Hidlitz, of New 
York City, at the last Jovian convention and on the subject of, 
‘What’s wrong with the electrical business throughout the United 
States?’ in condensed form he said: ‘Jobbers, manufacturers and 
contractors cut each other’s throats and do not trust each other. 
(By cutting each other’s throats I presume he meant cutting 
prices). The result has been that since the conception of the 
use of electricity for light and power purposes, which covers 
the period of about 82 years, he was not able to recall one single 
incident where a man had retired with profits to the amount of 
$100,000. In no other commercial industry would men, of capabil- 
ity be regarded as successful after having spent such a long 
period in the industry unless they were able to show that in 
that length of time they had accumulated at least $100,000 or 
more. In condensed form therefore, one may conclude that there 
has been a lack of co-operation in the electrical industry. Mr, 
Fidlitz did not touch upon the attitude of the central station 
toward the contractor and jobber in any detail, although he 


did state that he had sufficient data to prove that the central 
stations’ attitude was not to co-operate. 
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“What’swrong with the electrical business?, I ‘believe the 
answer to this is found in the remark of a prominent gentleman 
made at one time at a convention. After having listened to 
numerous speeches, he was called on for a few remarks and 
said: ‘I was just thinking how much happier we would all 
be and in what better condition our finances would be, if we only 
trusted each other a little more and we were altogether honest 
in our intent.’ These remarks convey to me a whole lot in very 
few words. Whether they really apply to the electrical business 
or not I do not know, and if I did know perhaps under some 
conditions, I would not deem it wise to say so unless I had my 
$100,000 well invested and so thoroughly secured that no power 
on earth eould break me. However, there is something surely 
wrong with the electrical business. We have not progressed 
commercially as rapidly as we should. No doubt the Society for 
Electrical ‘Development will point the way to those conditions 
which we all desire to materialize.” 


Perhaps Mr. Devereux has admirably summed up the 
blackest side of the situation without being pessimistic, at 
any rate, his remarks are worth serious thought by manu- 
facturers, contractors and electrical dealers and central 
stations, for it is plain that if the proper co-operation exists, 
the wrong can be taken out of the electrical business and 
at the same time the ery of hard-times automatically taken 
out of reports of business conditions. If the dose is co- 
operation, let’s take it! 

To look at the situation from another angle, let us 
investigate the statements of those parties who have confi- 
dence enough in their products, in the need of them and 
the fact that once they are sold they will be paid for, to 
such an extent as to defy all cries of poor business, and 
not only fill orders that come in voluntarily, but have gone 
out after those that did not come in, harder than ever. One 
concern doing an electrical jobbing business in machinery 
and supplies, having established an electrical department a 
little over a year ago at New Orleans, La., the Woodward, 
Wight & Company, reports as follows: 

“Within the last eleven months we have sold exactly thirty 
complete municipal and mill electrical power installations, ranging 
in cost from $2,500 in a few instances to $5,000 to $10,000 in most 
instances with other installations ranging as high as from $12,000 
to $15,000. The majority of the larger outfits were steam turbine 
equipments to be used by large mills throughout the South. We 
have sold a majority of these plants on a finished, ready to 
run basis, or in other words, installed. We are at this time 
figuring on three complete installations of this nature and 
confident of securing the orders. Our general supply business 


has increased over 400 per cent over 1912 and we are carrying a 
heavy stock in order to handle our business promptly.” 


If an organization new to the electrical field ean make 
a record like this one in eleven months, then those estab- 
lished organizations with equal facilities that can not report 
as good a record in proportion for the past year, should 
look within, for something is radically wrong. 

As to conditions in another section of the South, we 
quote Mr. Julian Binford, Jr., president of the Binford 
Electric Company, Richmond, Va.: 

“In reply to your inquiry as to how we view the present 
business situation in the South, we take pleasure in advising 
that the remarkable way in which business has held up with 
us has been a great surprise. We hear all kirds of complaints 


from the North and West, from our competitors, as well as from 
banking circles, and unquestionably money is tight, nevertheless 
from our experience we find business remarkably good throughout 
the Southern states and from present prospects can not see that 
there will be any decline. In a conversation with one of our 
local bankefs a few days ago, he brought up the question of 
poor business throughout the country and when he was ‘pinned 
down’ to it, admitted that throughout the South he could not 
complain and that as far as he could see general business condi- 
tions were of the best.” 


As to conditions in the South central states, we quote 
Mr. W. R. Herstein, secretary and treasurer, Eleetris Sup- 
ply Company, wholesale jobbers at Memphis, Tenn. Mr. 
Herstein is by no means a pessimist, but rather a conserva- 


tive in his methods and business relations. He says: 

“Business in our line as well as in the lines of other jobbers 
with whom we have talked, has been rather quiet in this section 
since the middle of July.’ Our observation has been that local 
conditions usually follow the lead of those in the Bast but the 
effects of conditions in the East do not become apparent here 
until after the lapse of a greater or less period of time Conse- 
quently, the falling off in the business of this section after the 
middle of July was the usual consequence of tightness which 
began in the east in the early part of the year. The excellent 
cotton crop of the past fall, together with favorable cotton prices 
has however, tended to make things look better and to offset in 
a large degree the disastrous flood last April. Should this section 
of the country escape a flood next spring, the outlook for 1914 
will be very encouraging.” 

As to conditions throughout the South as a whole, we 


quote Mr. A. F. Giles, district manager of the General 
Electric Company at Atlanta, through whose office reporls 
of all Southern branch office sales pass. Mr. Giles says: 


“In reference to general business conditions in the South, I 
am glad to be able to state that for the year now ending, our 
company has enjoyed in thig Southern territory and in fact in 
the country as a whole, a volume of business that is very grati- 
fying, especially when we take into consideration that throughout 
the year there has been in certain quarters a feeling of uncer- 
tainty and pessimism in regard to business conditions, "While 
there still exists some uncertainty as to the coming year, with 
the actual effect of the tariff readjustment not yet known, the 
financial outlook seems to be improving to some extent. If an 
improvement in the money market becomes well established, the 
publie utility companies will naturally be able to finance exten- 
sions and improvements more readily than during the year and 
we may in that event, look forward to a large volume of busi- 
ness from the central stations and power companies. 

“While, of course, a large proportion of the business of an 
electrical manufacturing concern is dependent upon the pur- 
chasers of central station companies themselves, the field is being 
broadened more and more by the continued application of electric 
drive in industrial plants. This Southern territory is particularly 
fortunate in that it is covered by a net work of transmission lines 
radiating from water power plants and making available cheap 
and reliable power. This power situation cannot fail to have a 
beneficial effect upon the electrical industry. From these con- 
siderations, we can see no reason why that during the coming 
year, the electrical industry should not share fully in a general 
prosperity predicted for the South.” 


The information presented here seems sufficient i9 euable 
anyone fairly well informed on general conditions in the 
electrical field, to decide whether or not he has drawn a 
proper conclusion. In considering this matter we have only 
to suggest that the old adage, “Laugh and the world laughs 
with you, weep and you weep alone,” has a broader inter- 
pretation than the mere sentiment expressed. Be a con- 
servative if you will, be an optimist if you can, but be a 
pessimist, never! 


Tall Buildings and Electrical Installations. 


The statement by William C. Spiker in an article found 
elsewhere in this issue, that within the next five years, 
from twenty to thirty million dollars will probably be ex- 
pended in the construction of tall buildings in southern 
cities and that during the past four years at least forty 
such buildings have been built at a cost of from twelve to 
fifteen million dollars, is worthy of some consideration. 
To any one who has visited the larger and even medium 
sized southern commercial centers, the so-called sky-scraper 
at once attracts attention with its imposing appearance 
against the skyline in contrast with the older types of one, 
two and three-story office and store structures yet in ex- 
istence in goodly numbers. The presence of these tall 
buildings at once suggests progress and prosperity locally 
such as is now characteristic of all southern industries. 

This tall building development is most conspicuous in 
the fast growing cities of the South having a population 
of 50,000 or more, such as Birmingham, Ala., Jacksonville, 
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Fla., Atlanta, Ga., Nashville, Tenn., Mobile, Ala., Memphis, 
Tenn., Savannah, Ga., and New Orleans, La., which rank 
in rate of growth as given here. In these cities, the con- 
tinual advance in price of centrally located real estate and 
store and office sites has been largely responsible for the 
invasion of the sky-scraper under conditions similar to 
those in northern and eastern commercial centers. Con- 
- ditions have seemed to demand them. With the numerous 
examples in such centers of types of construction that 
have been found best suited to the conditions, it is to be 
supposed that the type of Southern sky-scraper will be 
equal to, in design and construction of its main features, if 
not in advance of those of the earlier types. At least this 
should be so and the building development of the newer 
southern centers should represent in years to come a decided 
progress in this direction. Whether or not the tendencies 
are in this direction at this time to an extent that might 
be expected, we shall leave the reader to judge from Mr. 
Spiker’s remarks, which come from an engineer of 
considerable experience in design of structural steel and re- 
inforced concrete construction in many cities of the South. 


We coneur with him, however, in his criticism of the 
tendency to install electrical work after haphazard plans 
and in too many eases after the building has been or is 
being constructed. The day has passed when a tall build- 
ing can be designed without considerations for an elevator 
and provisions for a complete conduit system in advance of 
all construction work, and the quicker owners can be con- 
vineced of this, the more modern can such installations be 
made. In one of the cities above named, a certain building 
of seventeen stories is now practically complete, designed 
by capable engineers and without provisions for telephone 
and call bell wiring. If such must be installed it must be 
run along and nailed to the base boards or the walls opened 
and conduit inserted, the first scheme being most unsightly 
and the second most expensive. Such a breech of good 
engineering in the design of the building is entirely un- 
called for and makes one wonder if what he would like to 
believe possible is a fair presentation of what may be ex- 
pected in the future. In other words are the electrical 
engineers who should be interested in tall building design 
standing still or falling behind the procession of civil 
engineers and architects in this work, or do the architects 
and civil engineers assume in some eases too much re- 
sponsibility in the design of these structures and fail to 
impress upon owners the need of calling in capable elec- 
trical engineers at the start of the work. The blame must 
lie somewhere—where shall it be placed? 


The Power Trust and Public Distrust. 


Slowly, it may be but surely nevertheless, public con- 
viction is crystallizing about the idea of governmental regu- 
lation of the water power business. As yet such conviction 
is by no means universally held; but that the trend of 
sentiment les in this direction, no one can doubt who has 
read the reports of the Fifth National Conservation Con- 
gress, held last November at Washington. Whether we 
shall have national regulation or state regulation is a ques- 
tion by itself and seemingly, an open question. ‘That we 
must have some regulation, virtually all thinking men agree, 
and to the editorial writers, without exception, the congress 
mentioned stands as a mile post on the road thereto. 


The water powers of the country are going to be monop- 
olized. This is not an opinion but a fact and a fact per- 


fectly known to all who are familiar with the hydro-electric 
industry. There are those of us who would like to see it 
a state monopoly, believing that thereby the interests of all 
the people might best be served. However this may be, we 
should all recognize that the thing to fear is not monopoly, 
but unregulated monopoly. Monopoly of the oil business 
resulted in the building up of the most marvelous business 
organization the world has ever known, yet we are all com- 
pelled to admit that this organization has resulted in some, 
if not much, general good. But even if we go further and 
admit as a possibility, what the Standard Oil Company 
claims to be the fact—even if it is true that oil is sold 
cheaper than it could have been sold without the existence 
of the oil monopoly—the world would be better off today 
if from the beginning, the monopoly had been held in cheek 
by a reasonable governmental regulation. The public does 
not object to profits, even if it does not benefit thereby, but 
it does object to inordinate profits. 


Here is exactly where the shoe pinches. The public has 
learned that any monopoly, when allowed a free hand, will 
not be content with reasonable profits—it has a tendency 
to manipulate the market—to restrict output, and to do 
everything that shrewd brains can devise to crowd profits 
up to the top notch. The term monopoly or trust has, 
therefore, a tendency to suggest to the average mind oppres- 
sive conditions. Of all oppressive trusts, a power trust if 
ever one were formed, could be and probably would be op- 
pressive in some degree. For this reason, as the old adage 
goes, “all good Indians are dead Indians,’ now likewise 
all “good trusts” are “regulated trusts.” So the public is 
ready to say—or nearly ready to say: “Let the ten interests 
that control 65 per cent of all the developed water power in 
the United States go ahead and develop some more power, 
but don’t let them become more powerful than the govern- 
ment itself in the process.” 

To consider the other side of the question—the regula- 
tion side—the fruits of a proper governmental regulation 
of the water power business can be observed by turnigg our 
eyes to the north and looking at Canada. Every reader of 
Electrical Engineering probably knows something. of the 
Hydroelectric Power Commission of Ontario. This commis- 
sion was created in 1906, and was given sweeping authority 
covering the whole field of power development within the 
Province. It might build power houses and transmission 
lines, make contracts to take power from existing com- 
panies, transmit and sell it to municipalities or individuals 
or if it saw fit, take over the power developments by con- 
demnation. It could require any power company (whether 
using water power or steam), to open its books for inspec- 
tion, and it could go into the power business anywhere, in 
competition with the existing companies. One of the first 
acts after thoroughly studying the situation was to contract 
to buy some 20,000 or 30,000 horsepower from the Ontario 
Power Company, of Niagara Falls, at the handsome price of 
from $9 to $10 per horsepower per year. Before doing this, 
its engineers estimated that a 100,000 horsepower plant 
could be built at Niagara, to produce a horsepower-per-year 
at the cost of $4.95. 

To tell all that the commission has accomplished in these 
seven years would be much too long a story. In many 
cities the old companies have found, to their surprise, that 
they can sell power for less than half their former rates and 
still make money. In Toronto, it is said that the old com- 
pany is doing 30 per cent more business at half the rate since 
the advent of the hydroelectric science. In Ottawa the cost 
of residential lighting has been reduced from 15 to about 
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5.4 cents per kilowatt-hour. In Winnipeg, prior to 1906, 
power and lighting were furnished by the Winnipeg Elec- 
tric Railway Company, at prices ranging from 20 cents per 
Kw-hr. for house lighting to 12 cents per Kw-hr. for power. 
Under the guidance of the Hydroelectric Commission, the 
city itself built a hydroelectric plant with an initial devel- 
opment of 28,000 Hp. and an ultimate capacity of 100,000 
Hp., and transmits the power a distance of 77 miles. At 
present, light for private lighting costs 3 cents per Kw-hr. 
with a 20 per cent discount for a five years’ contract. Power 
in amounts of 100 Hip. and over is sold at Y%-cent per 
Kw-hr. <A special rate is made for cooking by electricity, 
this rate being 1.0 cent per Kw-hr., subject to a minimum 
monthly payment of 75 cents and a discount of 10 per cent 
for prompt payment. The private company charges the 
same rates as the city, although before the city built its 
own plant, the private company jeered at the estimates, 
claiming they were ridiculous. This company (the Winni- 
peg Electric Railway Company), was incorporated in 1892 
with a capital of $300,000, and in 1911 the capital had been 
increased to $6,000,000, not including debentures (or bonds), 
and paid 12 per cent dividend. 'This stock sells today at 
22934. The company earried over into 1912 a surplus of 
$1,500,000 (see page 168, Second Annual Report, of the 
New York Conservation Commission). 

How would “The Hydroelectric Power Commission of 
Georgia” sound? Or of Tennessee? Or Alabama? Let us 
see how matters stand with us in the South today. The 
citizens of a certain city located below the Mason & Dixon 
line were looking forward to the completion of a large 
hydroelectric development within a distance of 100 miles 
of its borders. The hydroelectric company had been given 
a franchise ito sell light and power in the city. Prior 
to the completion of the transmission line, the local railway 
and light company had a monopoly of the city’s business, 
generating electricity from steam. This company had been 
selling at rates which are thoroughly orthodox in our see- 
tion—ranging from 10 cents per Kw-hr. for private lighting 
(with 20 per cent discount for prompt payment), down to 
about 1.5 cents per Kw-hr. for large factory installations 
with favorable power factor. Of course, the local company 
did not care particularly to see competition come in—not 
if it could help it, and it could help it. It agreed to take 
power from the hydroelectric company at the city’s line and 
as a part of the agreement, the steam plant was to be kept 
floating on the line, with full boiler pressure maintained so 
that the load could be assumed by the local station at any 
time. The consideration was 5.5 mills. This suited the hydro- 
electrie company, which then found it convenient to let its 
franchise to enter the city lapse. It also suited the local 
railway and light company, although the 5.5 mills is a little 
more than double the previous cost of coal for generating 
power by steam. (Since interest and depreciation on the 
steam plant stand the same as before, and now some coal 
is burned non-productively—well, it is not as expensive as 
competition, and the citizens are paying the same old rates, 
and are wondering why it is that the “cheap” water power 
doesn’t do them any good. J. A. Switzer. 

[In publishing the comments of our readers on topics of 
interest, the editor of Electrical Engineering does not neces- 
sarily approve nor advocate the opinions expressed. We 
welcome discussions on all features and problems of the 
electrical industry, believing that a solution cannot be ar- 
rived at through discussions conducted “under cover.” These 
columns are open for other opinions on this subject.— 
Editor}. 


Electric Sign Manufacturers to Organize. 


In the December issue of Electrical Engineering, on page 
537, mention was made of an organization of electrie sign 
manufacturers, to be known as the National Association of 
Electrie Sign Manufacturers. We are now advised that 
two separate agencies were at that time at work on the 
organization of the sign interests and our report that the 
manufacturers had recognized any one was in error. 


The facts on the organization movement are as follows: 
On December 1st, representatives of some 20 sign and 
accessory manufacturing companies held a meeting at Hotel 
Sherman, Chicago, and discussed ways and means for a 
permanent association organization. At this time a com- 
mittee was appointed to formulate definite plans of organ- 
ization and this committee is now at work drafting a con- 
stitution and bylaws, to be discussed and considered for 
adoption at a meeting to be held in Chicago early in March 
of 1914. The committee consists of the following members: 
Mr. Norman B. Hickox, Greenwood Advertising Company, 
Knoxville, Tenn.; Mr. G. R. Hall, National Electrie Sign 
Company, Jersey City, N. J.; Mr. H. I. Markham, Federal 
Sign System, (Electric), Chicago. 

At the Chicago meeting, the discussion on features of 
organization brought out interesting points, which will have 
a bearing on the nature and purpose of the organization. 
A large number present favored co-operating with the 
National Electric Light Association and endeavoring to 
secure recognition on the program of the annual convention 
of this association, either as a part of the commercial see- 
tion or as a separate section. 

The purposes of the association in the main are: The 
betterment of competitive conditions, stimulation of ¢o- 
operation with central station men, the securing of a univer- 
sal adoption of the rules of the underwriters’ laboratories, 
standardization of local city requirements for illuminated 
advertising, and the elimination of the present evil of 
stealing competitors’ designs. As the matter now stands, 
the probable association organization will inelude as active 
members all sign manufacturers using the underwriters’ 
label service, or having their products approved by the 
underwriters in the regular manner, and all accessory man- 
ufacturers as associate members. The result of the meeting 
in Chicago and the definite form of the organization will 
be announced later in these columns. 


Officers of Alabama Light and Traction Association. 


The Alabama Light & Traction Association at its annual 
meeting at Mobile, Ala., on November 21, 1913, elected 
the following officers for the present year. R. L. Ellis, 
Selma Lighting Company, president; T. K. Jackson, Mobile 
Electric Company, vice-president, and H. O. Hanson, Mo- 
bile Electric Company, secretary. 

The association has for some time had under considera- 
tion the matter of affiliation with the Southeastern section 
of the N. E. L. A., as practically all of the larger companies 
of the Alabama association are also members of the South- 
eastern section. Inasmuch as the N. E. L. A. members in 
Alabama can get more from the affiliation with the South- 
eastern section, it seems advisable and quite probable that 
some definite action will be taken during the present year 
by which the smaller members will join the ranks and get 
the benefits that come from co-operation on a larger scale. 
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Hydroelectric Developments in Alabama 


(Written Exclusively for Electrical Engineering.) 


BY W. E. MITCHELL, ELECTRICAL ENGINEER, ALABAMA POWER 


COMPANY. 


Details of Electrical Developments Completed and 
Under Way. 

WO years ago on the 5th of the present month, the 

Alabama Traction. Light & Power Company was or- 
ganized with a capitalization of $50,000,000 for devel- 
opment of water powers and the operation of public utilities 
in the state of Alabama. This company controls and has 
merged with it, the Alabama Power Company, the Alabama 
Power Development Company, and the Alabama Interstate 
Power Company, and has purchased and now operates 
electrical properties in five Alabama cities, including New 
Decatur, Huntsville, Anniston, Talladega and Attalla. Its 
plans contemplate the development of hydro-electric plants 
and the construction of a network of high tension trans- 
mission lines of more than 800 miles, extending into every 
part of the state and connecting generating stations with a 
capacity, to be available within a few years, of more than 
500,000 horsepower. This electrical energy will be used 
for industrial power, for traction and for lighting cities and 
towns. The present developments are being carried out 
by the Alabama Power Company. The company has pur- 
chased several power sites, but the work so far has been 
concentrated at two points—the Gadsden steam plant and 
Lock 12 hydro-electric plant on the Coosa river, which 
has an ultimate capacity of 80,000 Kva. 

Already there is in operation a water power plant of 
1,500 Kw. at Jackson Shoals and the steam plant at Gads- 
den, recently completed, of 12,500 Kva., in addition to the 
steam plants in the cities mentioned. The Lock 12 devel- 
opment, to be completed early during the present year, is 
situated about midway between Birmingham and Mont- 
gomery, it being 50 miles in each direction to these cities, 
which are the largest and most important in the state. The 
former is known as “The Pittsburg of the South,” with vast 
iron and steel industries, and the latter the capitol of the 
state and an important center for the cotton trade. 

In what follows the details of electrical construction for 
Lock 12 development and the Gadsden steam plant will 
be given, which together with the transmission lines, com- 
pose the development work thus far, of this important 
Southern organization. A later article will take up more 
fully the construction details of the Lock 12 plant, with 
illustrations of the equipment as installed. 

LOCK 12 DEVELOPMENT. 

The Lock 12 development involves the building of a 
gravity type dam of eyclopean concrete, nearly 1,400 feet 
long and 80 feet high, making available a head of 68 feet. 
The power house forms a part of the main dam and is 
324 feet long by 80 feet wide and situated on the west 
bank of the river. A lock for navigation will be built on 
the east bank beyond the end of the main dam, by cutting 
a channel through a natural depression. Four 17,500 horse- 
power vertical, single runner turbines of the I. P. Morris 
design and manufacture will be installed at present, leaving 
space for two future units of the same capacity. 

These turbines are the largest single runner units that 
have ever been installed in this country to operate under a 


head of 68 feet. The runners of these turbines are of cast 
iron, cast in one piece, 13 feet 3 inches in diameter. The 
speed is 100 revolutions per minute. This type of turbine 
represents a decided stride toward greater efficiency, greater 
simplicity, and a reduction of maintenance cost. Spiral 
casings and draft tubes for the units are molded directly 
in the conerete of the power house sub-structure. The 
thrust bearing is located above the generator, in which 
position it is possible to attain the greatest accessibility 
for this part of the unit. The weight of the generator 
shaft, rotating field and turbine runner is transmitted to 
a generator supporting ring, the lower surface of ‘which 
rests upon the cast iron speed ring, surrounding the run- 
ner. This weight is transmitted in turn through the vanes 
of the speed ring to the concrete foundation below. 

A passage leads down from the generator floor to the 
operating deck just above the head cover of the turbine 
and on this operating deck is located the entire operating 
mechanism of the turbine, consisting of two horizontal 
operating cylinders or servo-motors connected through reach 
rods, an operating ring, links and levers to the upper ends 
of the guide vane shanks, which project through the stuffing 
boxes in the head cover. 

With only one runner and therefore one set of operating 
mechanism, the operation of this turbine is extremely sim- 
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ple. The only part not accessible during operation is the 
runner and the lower part of the guide vanes. The manu- 
facturers claim a higher efficiency for this type of turbine 
than has ever been attained from any turbine regardless 
of type, speed or head, and it is expected therefore that 
interesting efficiencies will be obtained from tests on the 
wheels when installed. 

On low head developments it is considered advisable 
to obtain as high a speed as possible. In former years 
therefore, in order to attain a reasonably high speed it 
was considered necessary to resort to two runner units. 
Of late, the development of high speed turbine runners 
for low heads, however, has made it possible to attain 
high speeds with only one runner per unit. With these 
high speeds there is necessarily a very high discharge 
velocity, and in order to regain the energy contained in 
this discharge from the turbine runners, a draft 
tube construction has been demanded that would diffuse the 
water very gradually, presenting no sharp bends. With 
the two runner units, it has usually been impracticable to 
avoid abrupt changes in the shape and sectional area of 
the draft tube and therefore it follows that with such 
units equipped with high speed runners, a very high effi- 
ciency is not possible. For conditions similar to those 
under which the Alabama wheels at Lock 12 will operate, 
the multi-runner turbines are rapidly becoming obsolete. 

The single piece shaft of the turbine runners connects 
directly to the generators, which are Westinghouse, 3-phase, 
60-cyele, 13,500 Kva. (10,800 Kw. at 80 per cent power 
factor) 6,600-volt, 100 rpm. machines. These units are unique 
for their simplicity and compactness and are entirely self- 
contained. ‘A cast iron speed ring is first bolted in place 
above the draft tube, arid to this is bolted a cast iron 
foundation ring which extends up to the generator floor 
level. The generator is placed directly on this ring so that 
as mentioned in describing the turbine, the load is trans- 


Fig. 2. View or SINGLE RuNNER Hypravuic | URBINE UNIT 
For Lock 12 Srarion—rue Larcest INSTALLED 
In THis COUNTRY. 


mitted directly.to the solid foundations through the founda- 
tions and speed rings. This makes the erection of the 
units very simple, for when the speed ring is properly 
set, all the rest of the apparatus is compelled to line up 
properly. The bearings are of the Kingbury type, which 
have been operating so successfully in recent installations. 
Direct connected exciters are used and are carried on an 
extension of the shaft directly above the Kingsbury bear- 
ings. The exciters are 150 Kw. at 250 volts. The turbine 
governors are of the Lombard Governor Company make, 
and of the same type as supplied the Mississippi River 
Power Company for the plant at Keokuk. 

The generators are connected in “Y” and the neutral 
brought out. Eight Thermocouple exploring coils are in- 
stalled in each generator. Each generator has its individual 
TA regulator. One motor generator exciter of 150 Kw. 
capacity will be installed for emergency service, arranged 
so that it can be connected to any generator. Nothing but 
the exciter shunt field leads are brought to the switchboard, 
the exciter armatures being connected through a double- 
pole-double-throw switch to the generator fields. AN 
switches and switchboards are furnished by the Genera. 
Hlectrie Company. 
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The switching and control of the Lock 12 station are 
extremely simple and flexible. Each unit may be con- 
nected by an oil switch, either directly to its own bank of 
transformers or to a 6,600-volt transfer bus. The high 
tension switches are of the in-door type and will be located 
on the upper floor of the power house above the main 
generators. 
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Fig. 4. Layout or Busses AND SwiTCHING EQUIPMENT FOR 
Lock 12 DEVELOPMENT. 


Each bank of transformers consists of three single- 


phase, oil insulated, water cooled, 60-eyele, 4,500 Kva., 
6,600 to 110,000-volt transformers, delta connected on the 
low and star on the high tension side. Four banks of 
transformers will be installed at present, one for each 
generator. On the low tension side, these transformers 
may be connected either directly to a generator or to a trans- 
fer bus and on the high tension side, to either an outgoing 
110,000-volt line or to a 110,000-volt transfer bus This 
permits putting any machine on any transformer bank and 
line. A complete water cooling system will be installed 
for the transformers, and also an oil-storage and an oil- 


Fig. 5. Type or Betas Lrye Tower. 


filtering drying outfit. Aluminum eell electrolytic lightning 
arresters will be arranged on the roof. 
TRANSMISSION LINES AND TOWERS. 
A transmission voltage of 110,000 volts was chosen after 
a careful investigation of the present and future market, 
and two double cireuit transmission. lines are under con- 
struction, using towers manufactured by the American 
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Fig. 6. Data CoverInG TRANSMISSION Linr EQuIPMENT 
Bridge Company. One line goes directly from Lock 12 
to the Birmingham sub-station, a distance of 50 miles, and 
the other crosses the river and goes to Gadsden, via Syla- 
cauga, Talladega, Jackson Shoals (where the 1,500 Kw. 
water power plant is located), and Anniston to Gadsden, 
tying in there with the Gadsden steam plant. 

Each cireuit will consist of No. 00 copper, seven-strand 
conduetor, drawn to 55,000 pounds tensile strength. Six 
disc Thomas, Locke or Ohio Brass insulators are used on 
suspension and seven dises on the strain insulators. These 
six dise units were tested to 350,000 volis dry, and 255,000 
volts wet before they flash over and are designed to always 


Fie. 7. SHowrne 22,000-Vour Woop Pour Line Con- 
STRUCTION. 

flash over before puncturing. The mechanical strength 

test is a tension of 5,000 pounds, applied in line with the 

axis of the insulator, and samples tested to destruction 

must not fail under less than 10,000 pounds pull. 

The transmission line from Anniston to Gadsden, 27 
miles, is of double circuit, construeted on Miliken Brothers 
towers, the conductors having a horizontal spacing of 15 

feet and a vertical spacing of 9 feet. These towers are 
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ground wires and has 10 feet vertical spacing between 
conductors, with a horizontal spacing as mentioned above, 
which is designed to avoid any possibility of trouble due 
to the lines coming together when they unload sleet or ice 


Fic. 8. InsuLatrors Usep oN Work POLE TRANSMISSION 
LINES. 

spaced on an average of 7.8 to the mile, with 1,990 feet 
the longest and 672 feet the average span. The clearance 
to ground is 25 feet. This line carries a single ground 
wire while all other lines carry two ground wires. With 
the exception of this line, the details of all transmission 
lines are standard, using three types of towers, known as 
A, B and C, with two ground wires, No. 00 conductors, 
six dise insulators on suspension, and seven dise insulators 
on strain, with a minimum clearance of conductors above 
ground of 25 feet, and conductors spaced 10 feet in a 
vertical plane and 15 feet horizontally on top and lowest 
cross arms and 19% feet on middle cross arms. unequally. These towers are erected with an all-metal 

Over rough country, such as traversed by the line from footing 2.5 feet square, set 7 feet in the ground with no 
Lock 12 to Birmingham, the “Type A” tower is used, which conerete. The base is 15 feet square and the tower designed 
weighs 4,500 pounds and is 68 feet high. It carries two for normal spans of 700 feet with 1,200 feet maximum. 


Fig. 10. Type or 110,000-Votr Strain Tower. 
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The foundation mentioned is standard for all line towers 
and consists of a steel grillage made up of steel angles. 
No conerete is used for tower foundations except at river 
crossings and on these heavy concrete foundations are used. 
In wet or soggy places, field stones are used above and 
below tower footings. 
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Fic. 11. Curve Usep Wirth Contour Map ror Location 
or TRANSMISSION LINE TOWERS. 

On flat sections of the country traversed by transmission 
lines such as between Anniston and Sylacauga, a light 
tower known as “Type C” is used with a heavy tower 
weighing about 4,700 pounds used every mile. “Type C” 
tower weighs 3,600 pounds and is 65 feet high and has 
the same spacing of the arms as “Type A” tower. It also 
carries two ground wires and designed for a normal spacing 
of 600 feet and a maximum span of 900 feet, the base is 
16 feet square. The line between Jackson Shoals and Leeds 
uses these light towers. The line from Leeds to Birming- 
ham will be of the same construction as the line between 
Lock 12 and Birmingham and be started early in 1914. 

The strain towers are known as “Type B” and weigh 
4,700 pounds. The base is 17 feet square and otherwise 


is of the same general construction as “Type C” tower. 
The “Type B” towers are used at all angles over three 
When on a tangent, “Type 


degrees and up to 35 degrees. 


B” towers will be used every 2% miles and the lines 
strained up at these points. The right of way for trans- 
mission lines is 100 feet in width. 

At dead ends for sub-stations an extra heavy tower 
is used weighing 9,000 pounds, of the same design as other 
strain towers. At the point where the 22,000-volt line 
from the steam plant to Gadsden crosses the Coosa River, 
a special double A type of tower is used, 80 feet high on 
a span of 600 feet. No. 1 copper is used with a clearance 
of 65 feet above high water. Where the Coosa River is 
erossed at Seddon, Ala., on the line from Jackson Shoals 
to Birmingham an enlarged design of regular line tower is 
used, 130 feet high for a span of 1,050 feet. These two 
towers weigh 30,000 pounds each. 


TELEPHONE SYSTEM. 


Since uninterrupted service was considered the first 
criterion, a careful study was given to the telephone sys- 
tem, and it was finally decided to install telephone lines 
on separate creosoted pole lines 10 feet from the edge of 
the right of way. Twenty-two-foot poles are used with a 
single cross arm. No. 8 hard drawn wire is used through- 
out and poles are spaced 175 feet, with the lines transposed 
every five poles. Porcelain insulators designed for 6,600 
volts are used. 

Electrolytic lightning arresters are installed on all 110, 
000-volt lines as they leave the generating stations and 
just before lines go into transformers at Anniston, Jack- 
son Shoals and all other sub-stations except Birmingham, 
where they are placed in the lines. Lightning arresters 
are also installed on 22,000-volt feeder cireuits at the sub- 
stations. At 22,000 volts and lower voltage sub-stations, 
however, the horn-gap type of arrester is sometimes used 
instead of the electrolytic type. 


DISTRIBUTION LINES. 

All distribution lines will be 22,000 volts and for single 
cireuit lines, creosoted, long leaf yellow pine poles, with 12- 
pound treatment, will be used with wishbone type metal 
erdss arms and pin type insulators. Double circuit lines 
will be built on either poles or flexible towers of the Arch- 
bold-Brady type. Both pole and tower lines will carry a 
ground wire. The voltage of 22,000 was chosen on account 
of a large amount of the prospective load being widely 
scattered. On these 22,000-volt lines near cement and brick 
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Fig. 13. Srctions or ANNISTON SuB-Starion SHOWING 
ARRANGEMENT OF EQUIPMENT. 
plants, it has been found necessary on account of deposits 
of dust on the insulator which reduces surface resistance 
when wet, to use insulators designed for 60,000 volts. 
The 110,000-volt sub-stations are now installed at Gadsden, 
Anniston and Jackson Shoals, and planned for Magella, 
near Birmingham. The 22,000-volt sub-stations are now 
installed at Talladega, Leeds, Lovick, Alexander City, Gads- 
den and Attalla. 
THE GADSDEN AND OTHER OUT-DOOR SUB-STATIONS. 
The out-door sub-station at the Gadsden stream plant 
is out of the ordinary, in that it is designed to take care 
of four 110,000-volt transmission lines stepping up a gen- 
erating voltage of 2,300 at the steam plant to either 22,000 
or 110,000 volts, and steps down from the 110,000-volt 
transmission lines coming in, to 22,000 volts. Two banks 
of transformers designed with three windings are installed, 
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Fic. 15. Diagram or Circuits ror ANNISTON Svus- 
STATION. 

which step up as mentioned to either 22,000 volts for the 
local distribution system or to 110,000 volts for high ten- 
sion transmission. “Transformers are single-phase, 2,100 
Kva. each, with each winding designed for full capacity. 
These are the first of this type installed in the South. All 
transformers and oil switches are of the out-door type. 
As shown in Fig. 12, the 110,000-volt lines are provided for 
at the right of the sub-station structure and the 22,000- 
volt lines at the left. 

All of the 110,000-volt swb-stations to be installed 
throughout the system are to be of the out-door type and 
after the design of the one now installed at Anniston shown 
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Typican 22,000-Vour SraTion. 
in Fig. 14. They will be standardized as to size and type 
on 3,000, 6,000 or 10,000 Kva. capacity. A small build- 
ing will be construeted in connection with each to house 
the meters and control apparatus. A spare transformer is 
earried at all stations of 10,000 Kva. or larger. The smaller 
stations will have transformers connected in delta, so that 
in case of trouble to one transformer the other two can be 
operated in open delta. All transformers will be single- 
phase. The transmission lines will be sectionalized at every 
transformer station or about every 25 miles so that line 
trouble can be quickly located and repaired. 

GADSDEN STEAM STATION. 

The Gadsden steam plant is located on the bank of the 
Coosa River, about two miles from the city of Gadsden. 
Construetion on this plant was begun by the Alabama 
Power Development Company after plans by Sargent 
& Lundy, of Chicago, in November, 1912, and power de- 
livered in July, 1913. This is a time record for construc- 
tion that has never been equalled in the South, and but few 
times elsewhere, for a plant of its size and for the number 
of working days between the dates mentioned, interrupted 
many times by floods and high water. This station has a 
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arranged over the operating floor containing 


Fic. 18. View or Gapspen Sream Srarron. 
generating capacity of 12,500 Kva. and will serve to build 
up the load for the present water power system until it is 
in operation, when it will be used as a reserve plant. 
Judging from the river gaugings taken over a period of 
14 years, the steam plant will increase the permissible sale 
of primary 50 per cent load factor power, from the water 
power system by 20,000 Kw. 

The station has a concrete sub-structure and a brick 
and steel super-structure as shown in Figs. 18 and 19. The 
main or operating floor is elevated about 10 feet above 
the ground and divided practically in the center by a 
curtain wall which separates the turbine room in which is 
installed two 6,250 Kva. horizontal Curtis turbo generators 
from the pump and boiler rooms. The boiler feed pumps 
and dry vacuum pumps for condensers are located between 
the turbines and the boilers together with a steam turbine 
driven exciter of 100 Kw. capacity, another exciter of the 
same capacity being motor driven and located near the 
station switchboard. The turbine room is well arranged 
for convenient operation with a switchboard of 12 panels 
completely equipped with the necessary indicating and 
recording instruments. Special lighting provisions are 
made both during day and night, by means of ample win- 
dow space and a sky light. Ten condulet outlets are 
250-watt tung- 
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Fig. 17. Turstne Room or Gapsprn Srarion, SHowine 6250-Kva. Turso-Generarors. 
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sten lamps for artificial illumination. A 35-ton Niles Crane 
provides for repair work on the turbine floor. 

The generators are of the three-phase, 2,300-volt, 60- 
cycle, General Electric type operating at 1,800 rpm. The 
2,300-volt leads from them are carried in ducts through 
the concrete floor and run on supports on the ceiling of 
the basement to the control room and switchboard. The 
outgoing 2,300-volt lines leave the station for the out-door 
sub-station through a tunnel in three pairs of three-phase 
cable, terminating in a roomy manhole at outdoor sub- 
station located above the power house some 400 feet. Delta 
connections are made up in this manhole and leads taken 
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Fig. 19. Wiring Diagram For GaApspEN Steam SraTion 
AND SUB-STATION. 


to the transformers where the voltage is raised to 22,000 
and 110,000 and transmitted over double circuit, wood 
pole and steel tower transmission lines. The capacity of 
the cables between steam plant and sub-stations are such 
that any one pair of cables may be out of commission 
and the remaining two earry the load. All control 
switches and switchboards are located in the main power 
house. 


STEAM PLANT EQUIPMENT. 


The boiler equipment consists of six 600 horsepower 
Babcock and Wilcox boilers with Murphy stokers and 
carries a working pressure of 185 pounds. Coal is 
dumped from cars run on a tressle as shown in Fig. 18, 
into a coal storage yard of 2,800 tons capacity, where it 
is handled by a traveling crane with a two cubic yard 
grab bucket and dumped into a crusher and hopper above 
the boilers to supply the stokers. 

The entire steam plant is laid out on a unit system. 
Boilers are set in three pairs with arrangements so that 
any pair can supply steam to either turbine. The steam 
pumps and other steam driven auxiliaries are arranged 
in duplicate with provisions so that the same unit can 
serve either turbine, pair of boilers‘or condensers. Boiler 
feed pumps are of the Worthington reciprocating type 
and the dry vacuum pumps are of the Laidlow Dunn 
Gordon type. 

CONDENSING EQUIPMENT. 

Steam from the turbines is admitted to a vertical 
Worthington surface condenser located in a pit directly 
under the turbines. Circulating water is pumped from 
the river near the station by centrifugal pumps driven 
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by Terry steam turbines, the water returning by gravity 
to the river. A condenser is installed for each turbine 
each equipped with separate circulating pumps. Conden- 
sation from the condensers is pumped from the hot wells 
by Terry steam turbine driven centrifugal pumps, to a 
Webster Star vacuum heater. At certain times during 
operation, there is more hot water than can be handled 
through the heater, and to prevent wasting this water and 
be able to return it to the boilers at times when there is 
a maximum demand for feed water, a hot water storage 
tank is provided. This tank is piped to the feed water 


heater, so that when the heater reaches its maximum 


capacity, a float valve opens a line to it and the excess 
hot water flows into the tank for storage. When the de- 
mand on the heater is greater and the water falls below 
a predetermined level, another float valve is operated and 
a return line from the storage tank permits the hot water 
to flow from it to the condensers and be pumped back 
to the feed water heater by means of the hot well pumps. 
To insure a certain level of water in the storage tank, 
a float valve connection is made to the house service cold 
water line which operates automatically. The auxiliaries 
are connected to a common exhaust line which leads to 
the feed water heater and provided with an atmospherical 
relief. As the plant is now operated a boiler feed of 215 
degrees I’. is secured. The water taken from the river 
for the condensers and heaters passes through a Jewell 
water filter. 
STATION LIGHTING AND POWER. 

The arrangements for station lighting and power are 
provided through three 20 Kw. single-phase transformers 
for the power demand and one 10 Kw. single-phase trans- 
former for lighting. A storage battery of 61 cells provid- 
ing 120 volts is installed to supply lighting service in 
ease the station power fails and is arranged so as to be 
automatically cut in circuit when the station power goes 
off. 

The engineering work in connection with the develop- 
ments completed and underway by the company is done 
by a corps of engineers with offices at Birmingham, Ala. 
The engineering staff is headed by E. A. Yates, as chief 
engineer with Mr. E. L. Sayers as assistant chief engi- 
neer, Mr. W. E. Mitchell as electrical engineer and Mr. 
O. G. Thurlow, as designing engineer. Mr. James Mitchell, 
of London and New York, is president of the Alabama 
Traction, Light & Power Company, with Mr. Frank S. 
Washburn, president, and Mr. J. W. Worthington vice- 
president of the Alabama Power Company, and Mr. F. H. 
Chamberlain, general manager. 
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Progress of Southern Water Power De- 
velopments During 1913 


(Contributed Exclusively to Electrical Engineering). 
BY J. A. SWITZER. 


HE year 1913 will be notable in the history of South- 
ern water power development, because it marks the 
completion of a number of large power plants, rather than 
the inauguration of much important new work. The status of 
the hydroelectric industry has undergone no radical change, 
and the drama proceeds apace, with the public constituting 
an intensely interested audience. Quite evidently the pub- 
lic has not yet made up its mind as to the role it shall play, 
and for the present is content to watch the trend of 
economic forces, resting in the optimistic conviction that 
when the cue is at last received it will stride upon the stage 
fully prepared to assume a leading part—to its own entire 
satisfaction. 

Without dwelling upon this phase of 
this fascinating subject, the present ar- 
ticle proposes to offer a birdseye view 
of the field of development activity, 
touching but slightly upon plant or con- 
struction details, and reviewing in a 
general way the technieal press and the 
features of Southern water powers with 
which it has dealt. The plants consid- 
ered are arranged roughly in the order 
of relative importance, as judged by the 
space accorded them by the technical 
press; the first group being plants com- 
pleted, the second plants in process of 
construction, and the third plants begun 
during the year or about to be begun at 
this writing. The journals reviewed are 
the following: Electrical Engineering, 
Electrical World, General Electric Re- 
view, Engineering News, Engineering 
Record, Power, Water Power Chronicle 
and the Manufacturers’ Record. 

HYDROELECTRIC PLANTS COMPLETED. 

On the proposed basis of classifiea- 
tion, the Hale’s Bar plant on the Ten- 
nessee River, built by the Chattanooga & Tennessee River 
Power Company, comes first. Construction on this plant 
was begun in October, 1905. On November 13, 1913, with 
much pomp and ceremony, its completion was celebrated. 
In the beginning, an allowance of four years of time and 
some four millions of dollars was thought to be ample for 
its completion. Eight years of work and some nine mil- 

‘lions of dollars have actually been consumed in bringing 
the project to fruition. As an engineering accomplishment 
in the face of unforeseen difficulties, the plant is truly 
monumental. 
entirely to the difficulty of securing proper foundation, 
owing to the existence of innumerable seams and crevices 
in the rock formation upon which the lock, dam and power 
house stand. So thoroughly has the plant been written up 
that to describe it here would seem superfluous. Five com- 
plete articles have appeared concerning it during the year. 


J. A. Swirzer, Prorrssor Hyprau- 
LIC HKNGINEERING, UNIVERSITY OF 
TENNESSEE, AND HypravuLic ENGI- 
NEER, TENNESSEE STATE GEOLOGI- 
CAL SURVEY. 


The added labor and expense have been due 


One, a general deseription by the present writer, in the 
Water oPwer Chronicle for January; another by B. T. Burt, 
the company’s resident engineer, in Electrical Engineering 
for August; and a third by an editorial writer in the Electri- 
cal World of November 15. An article devoted to the build- 
ing of the foundations appeared in the Engineering Record 
of February 15, and another in much fuller detail in the En- 
gineering News of November 13. The last named article is 
of great permanent interest, inasmuch as it contributes to 
engineering literature a full account of a notable engineer- 
ing achievement. 

The completion of this plant, located but thirteen miles 
from Chattanooga, creates an interesting 
situation in the power market of that 
city. For something over a year the 
city has been receiving power from the 
Parkesville plant of the Tennessee 
Power Company on the Ocoee River, 
which company owns the Chattanooga 
Railway & Light Company. At present 
there is no demand in the city for all 
the power which is now available, and 
so there as fine opportunity for the stim- 
ulation of new requirements. Although 
the unit development cost at Hale’s Bar 
is very much higher than at Parksville, 
the published rates for the new power 
are lower. These rates are as follows: 
Primary demand charge, $1 per month 
per Kw. with a maximum demand based 
on a 714-minute peak. The secondary 
service charge is: First 2,000 Kw-hrs., 
1.5 cents; second 2,000 Kw-hrs., 1.25 
cents; third 2,000 Kw-hrs., 1.0 cents; 
next 6,000 Kw-hrs., 0.75 cent, and all 
over 12,000 Kw-hrs., 0.5 cent. 

On the basis of this schedule, a 300 
Kw. demand installation with a con- 
sumption of 50,000 Kw-hrs. per month would cost $615.00; 
or 1.23 cents per Kw-hr. It is understood that the eor- 
responding charge of the Tennessee Power Company 
would be $735.00, or 1.6 cents per Kw-hr. Thus, the Chat- 
tanooga & Tennessee River Power Company is underbid- 
ding the present market, nevertheless, it is limited in this 
direction to a greater extent than its rival by its higher 
capital cost. 

The Hale’s Bar installation is designed for 14 units of 
3,000 Kw. each, of which 10 units are now in place, giv- 
ing a plant capacity of 56,000 horsepower. The power 
output will be eurtailed both by high water and by low 
water. From a river discharge of 17,000 second-feet up 
to 160,000 second-feet, the rated capacity will, on a 14-hour 
basis, be available. At 10,000 second-feet discharge, the 
available power will be but 16,600 horsepower; whieh, of 
course, means that an auxiliary plant will be an economic 
necessity. The company is reported to be actively planning 
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such a plant with a capacity of 20,000 to 30,000 horse- 
power. The real value of the Hale’s Bar plant will be 
greatly enhanced whenever the time comes that an effective 
system of flood control of the Tennessee River is made 
effective. Consequently, the plant will benefit from such 
storage as the power developments now built or projected 
upon the tributary streams will effect. The completed 
plants of the Tennessee Power Company on the Ocoee, of 
the Tennessee Eastern Electrie Company on the Nolichucky 
and of the Watauga Power Company on the Watauga, begin 
this good work. The storage dam of the Tennessee Power 
Company on the Toccoa, the dams on the Little Tennessee 
soon to ‘be built by the Aluminum Company of Ameriea, 
and the projected developments on the Clinch, the Powell 
and the French Broad Rivers, whenever actually built, will 
undoubtedly exercise an appreciable degree of regimentation 
of the Tennessee River itself. 

With no blare of trumpets or beating of drums to an- 
nounce the fact, the plant of the Georgia Railway & Power 
Company at Tallulah Falls, has practically reached com- 
pletion, the first unit being placed in operation about the 
middle of September. In many respects this plant is 
notable. It is at once the highest head development, and 
with the exception of a development in Alabama not yet 
completed, the largest in the South. Designed for a capacity 
of 85,000 horsepower, it will actually develop 90,000 horse- 
power, under a head of 578 feet. The plant consists of 
an arch type dam, 110 feet high and 444 feet long; a con- 
erete-lined tunnel 12 feet wide by 14 feet high, the length 
of which is 6,670 feet; a conerete-lined forebay excavated 
in solid rock, which serves as a surge-tank and measures 
30 x 71 feet by 93 feet deep; six steel penstocks, with five 
installed, each 5 feet in diameter and approximately 1,200 
feet long leading from the forebay, each through its own 
tunnel, down to a vertical shaft unit in the power house at 
the bottom of the river gorge. 

Much interest attaches to the turbines. They were de- 
signed to develop 17,000 horsepower; and one of them, 
when tested at Holyoke, realized an efficiency of 87 per 
cent, and showed that under the head of 578 feet, 17,000 
horsepower would actually be developed. The gratification 
of the makers, the S. Morgan Smith Company, then is 
apparent when on being placed in operation under the 
head of 578 feet, the units actually develop 18,000 horse- 
power, thus indicating a probable efficiency of considerably 
above 90 per cent. The plant is to be tested early in the 
year by Prof. Charles M. Allen, of the Worcester Poly- 
technic, and the outcome will be watched with interest. 


As a part of ‘the Tallulah Falls project, a storage dam 
is building on the Tallulah River, 6 miles above the power 
plant. This will store some 1,250,000,000 cubie feet of 
water, which represents about 20 million horsepower-hours, 
or enough storage to carry half the station eapacity for 
50 ten-hour days. Experience with water power develop- 
ment in the Eastern half of the United States is teaching, 
in no uncertain terms, that for the commercial success of 
a project, a large storage capacity is the sime qua non, A 
five-page article on this plant appeared in the September, 
1912, issue of Electrical Engineering, and a two-page article 
by Mr. Murray Blanchard, of the Northern Contracting 
Company, in the Water Power Chronicle for January of 
this year, described the Tallulah Falls project. The issue 
of the Engineering Record for April 12, presents an account 
of the work of driving and lining the tunnel. The article 
is written by Mr. J. H. Graham, of Condon, Graham & 


Milner, the sub-contractors who built the tunnel. The most 
recent article is one appearing in the December 20 and 27 
issues of the Electrical World. 

Owing to the hardness of the rock and its abrasive char- 
acter, great difficulty was experienced in drilling, blasting 
and mucking the materials. With reference to the placing 
of the conerete lining, it was found after considerable ex- 
perimentation, that the best results were had and the most 
satisfactory progress made by the pneumatic method of 
mixing and placing the concrete. The concrete was con- 
veyed from mixer to tunnel through an 8-ineh pipe, being 
driven by compressed air, in some instances for a distance 
of 600 feet. The pneumatic placing resulted in a concrete 
of great density, secured without any hand tamping. Col- 
lapsible steel forms were used. The Tallulah Falls plant 
was designed and built by the Northern Contracting Co. 


An interesting development is the Goat Rock plant on 
the Chattahoochie River, built by the Columbus Power 
Company. This plant went into commission on December 
19, 1912. Articles describing the plant have appeared in the 
Water Power Chronicle for February and for April, 1913, 
and in Electrical Engineering for June, 1913, the latter 
article giving completely the engineering and electrical con- 
struction details. The Columbus Power Company owns or 
operates five power plants, three of which are water power 
stations and located within the city of Columbus itself. 
The Goat Rock development is located a few miles above 
the city and serves the double purpose of a generating 
station and a storage dam for the benefit of the plants 
located below it. The total present combined capacity, of 
the five plants is 17,850 Kw., and the ultimate capacity 
40,350 Kw. The present installation at Goat Rock consists 
of two 3,750 Kva. units. Later these will be replaced by 
5,000 Kva. machines, and as the market warrants, the 
power house will be enlarged to accommodate four more 
of the same size. The length of the dam is 1,212 feet, and 
of the spillway 910 feet, the effective head with flash 
boards being 73 feet. Since at this point the Chattahoochie 
River forms the boundary between the states of Georgia 
and Alabama, the plant is a truly interstate structure, the 
imaginary boundary line eutting it squarely in two. Be- 
sides the transmission of power to Columbus, to the south 
of the plant, power is also transmitted to the north to the 
towns of West Point, LaGrange and Newnan; and a large 
number of cotton mills and other factories are supplied. 

On the 22nd day of August, 1913, the state of Missouri 
experienced the greatest hydroelectric thrill of its 
history. While it was not, perhaps, an 18,000 kilowatt 
thrill, it was due to the inauguration of what will be an 
18,000 kilowatt development. On the White River in 
Southeastern Missouri, the Ozark Power & Water Company 
has built its initial water power plant, and on August 22 
the plant went into commission. Descriptive articles have 
appeared in the Water Power Chronicle, Manufacturers’ 
Record, Engineering Record, and Electrical Engineering 
for November. Of these the last is the most complete, and 
being so recent, will doubtless be fresh in the minds of all 
who read this article. The dam is 50 feet high and has a 
total length of 1,400 feet, of which 600 feet is an earth 
dyke with conerete corewall, 200 feet is power house, and 
600 feet spillway. The spillway section is of the Ambursen 
type of dam, and together with the power house was built 
by the Ambursen Hydraulic Company. The ultimate 
equipment will consist of eight horizontal twin, S. Morgan 
Smith turbines and direct connected General Electric gen- 
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erators each of 3,600 horsepower capacity. But five units 


are being installed at present. The Ozark Power & Water 
Company is owned by the H. L. Doherty Company; and 
according to published reports, the power site developed 
is but the first of a series of six power plants to be built 
on the White River. A second is under construction on 


the James Fork of the White River, 100 miles above the ° 


power site. The plans seem to be quite ambitious, and if 
they are all carried out, will yield an aggregate of some 
200,000 horsepower. The transmission line at present ag- 
gregates about 150 miles, and power is being delivered in 
Joplin and in Springfield. 

Coming back to the Appalachian region, two more plants 
which have reached completion during the year demand 
mention. These are “Ocoee No. 2,” which is the second 
development of the Tennessee Power Company on the Ocoee 
River, and the plant of the Tennessee Eastern Electric 
Company, on the Nolichuecky. The second development of 
the Tennessee Power Company is located at Caney Creek, 
9 miles above the Parksville plant. Water is diverted from 
the river by a 30-foot timber crib dam, and is carried in a 
timber flume a distance of five miles to the power house. 
The flume measures 14 feet 2 inches wide and carries water 
10 feet 6 inches deep. It is laid with a grade of 5 feet 
per mile, being carried for the most part on a bench quar- 
ried out of the solid rock wall of the canon. Where the 
line crosses gullies and tributaries, the flume is carried on 
steel trestles. The capacity of the flume is 1,200 cubic feet 
per second. The flume terminates in a forebay from 
which the water enters the steel penstocks. The head on the 
plant is 250 feet. Two units each of 9,700 Kva. capacity 
have been installed, and provision is made for a third 
similar unit. ‘The turbines are I. P. Morris, seroll case 
horizontal machines, direct connected to General Electric 
generators operating at 6,600 volts. Power is transmitted 
at 120,000 volts, on a standard steel tower transmission line. 
At present this plant is not tied in with the Parksville 
plant, from which power is transmitted at 66,000 volts 
pressure, but later the two will be brought together. Men- 
tion should be made in passing of the completion on May 
9 of the 150-mile transmission line from Parksville to 
Nashville. On that date the load of the Nashville Railway 
& Light Company was assumed by the water power plant. 
The present output of the Caney Creek plant, 20,000 horse- 
power, is all sold to the Aluminum Company of America 
on a five-year contract, for use in that company’s new re- 
duction works now building near Knoxville. The plant, 
which went into operation on October 23, was built by the 
J. G. White & Co. 

The plant of the Tennessee Eastern Electric Company 
on the Nolichucky River, 9 miles from Greeneville, Tenn., 
went into operation on the 28th of October. The plant is 
of excellent design, being fully abreast of the most modern 
hydroelectrie practice. The dam has a present height of 
39 feet, but later will be raised to 70 feet. Foundations for 
the 70-foot dam have been brought to a point just above low 
water level. An interesting detail is that the turbines will 
be adapted to the higher head by merely substituting new 
runners for those now installed. The turbines are vertical 
shaft, seroll case single runner machines, and were built by 
the Allis-Chalmers Company, although designed by Mr. W. 
V. N. Powellson. Mr. Powellson is chief engineer, and a 
principal stockholder of the Tennessee Eastern Electric 
Company. The installation will consist of four units which, 
with the 70-foot dam, will give a plant capacity of 16,000 


horsepower. The two units now installed yield 3,600 horse- 
power. The generators are built for an output of 2,500 
Kva. each, at 2,300 volts. The suspension bearings are at 
the top, and are self-lubricated. The entire equipment, 
turbines, generators and governors are of Allis-Chalmers 
manufacture. It is said that these turbines are the first to 
be built by this company fitted with steel scroll cases. 
Power from the plant is transmitted at 44,000 volts, over 
43 miles of line, and furnishes the power requirements of 
Greeneville, Jonesboro and Johnson City. The office of 
the company is in Johnson City, and its general manager 
is Mr. Amzi Smith. 
HYDROELECTRIC PLANTS UNDER CONSTRUCTION. 

Here ends the enumeration of Southern water powers 
which, during the past year, have lifted their headgates 
for the first time. A fine array it makes, and a telling 
proof it furnishes of the rapid progress of the Southern 
water power industry. The year 1914 will add to the tale. 
Chief among the plants nearing completion is that of the 
Alabama Traction, Light & Power Company on the Coosa 
River. This plant is to furnish over 100,000 horsepower 
(the contract for four of six 13,500 Kva. units has been 
let), and early in the year the company will begin supply- 
ing the city of Birmingham with this power. <A 15,000 
horsepower steam plant has been built at Gadsden. This 
plant has earried a load for some six months, but will later 
be held as an auxiliary station. The plans of the Alabama 
Traction, Light & Power Company are sensational in the 
extreme. According to the Electrical World for April 12, 
and Sept. 13, and the article in this issue of Electrical Engi- 
neering, these plants contemplate the building of 11 dams, to 
develop 1,227,000 horsepower, and of some 230 miles of 
transmission line for its distribution. The dams are listed 
as follows: Coosa River Lock 7, of 45,000 horsepower; 
Coosa River Lock 12, of 105,000 horsepower; Coosa River 
Lock 14, of 100,000 horsepower; Coosa River Lock 15, of 
180,000 horsepower; Coosa River Lock 18, of 100,000 horse- 
power; Tallapoosa River, Mussel Shoals site, 400,000 horse- 
power; Sautty Creek, 6,000 horsepower; Town Creek, 7,000 
horsepower; Little River, 52,000 horsepower, and Choceo- 
loceco Creek, 2,000 horsepower. 

Along about April, 1914, the wheels of the Augusta- 
Aiken Electrie & Power Corporation will begin to turn and 
power be delivered to the city of Augusta. The 35-foot 
dam is being built by the J. G. White Company, and the 
ultimate capacity of the plant will be 30,000 Hp. 

Early in the year, the City Water Power Company, of 
Austin, Texas, will complete its storage dam across the 
Colorado River. While built primarily for water supply, 
this dam renders available a moderate amount of power, 
and three wheels of 2,400 horsepower capacity are being 
installed. 

Of the actual plants now under construction but not 
nearing completion, undoubtedly the most important and 
most interesting is that of the Southern Aluminum Com- 
pany, on the Yadkin River, in North Carolina. An attract- 
ive general account both of the history of this project and 
of the new plans for its prosecution appeared in the Elec- 
trical World of March 15, and Manufacturers’ Record for 
July 3. 

The history of the project is unique. Some eight or 
ten years ago a company began to develop this water power. 
It built an immensely expensive masonry dam, and after 
nearly completing the project and having spent nearly 
$6,000,000, it failed. From an engineering standpoint, the 
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plan of the development was ill-considered. It involved 
building, beside the dam, an expensive canal 4 miles long. 
The dam, which was but 35 feet high, gave practically no 
pondage on a stream subject to extremely wide variations 
of flow. Nevertheless, when the Southern Aluminum Com- 
pany took the project over, the first plan was to complete 
the work along the original lines. Contracts for this com- 
pletion and for the equipment of the power house were 
closed. ‘The entire plan was then changed, the contracts 
cancelled and the use of the masonry dam and the canal 
definitely abandoned. Instead, a dam 200 feet high is to 
be built just below the site of the original power house, 
and the pool which this dam will create will completely sub- 
merge the old dam and, with an area of 6,000 acres, will 
afford a very respectable storage capacity. Actual construc- 
tion began in April and will continue for two years. 

Nothing could illustrate more concretely than does the 
history of this development the advancement in hydroelec- 
trie practice brought about during ten years just past. 
Ten years ago, the present scheme would scarcely have been 
regarded as sane. It would have outstripped experience 
and hence would no doubt have received but scant consider- 
ation. Today is typifies the achievements of hydraulic en- 
gineering in the year 1913. The contract for this work was 
awarded to the Hardaway Contracting Company, of Colum- 
bus, Ga. The dam will be 1,300 feet long and will contain 
360,000 yards of cyclopean concrete. The power house 
equipment will consist of sixteen 5,200 kilowatt units. As 
the power is to be used in smelting aluminum, these will 
generate direct current at 550 volts. In point of size, the 
generators will be the largest ever built. 

This article should not close without devoting a brief 
space to one other important development on which con- 
struction will shortly begin. This belongs to the Aluminum 
Company of America, and is located in Tennessee and 
North Carolina. 

For nearly two years a large field party has been mak- 
ing the preliminary examination of the power possibilities 
of the Little Tennessee River. The Aluminum Company 
of America purchased the rights of the Knoxville Water & 
Electric Power Company on the Inittle Tennessee. At 
first, nothing more was contemplated than the single moder- 
ate head development which that company had in prospect. 
Due mostly to the large vision and the persistence of the 
engineer in charge of the field operations, Mr. R. S. Peot- 
ter, however, the horizon of this project gradually expand- 
ed, until now it includes the entire power potentialities of 
the Little Tennessee and all its tributaries. Five dams are 
to be built, and contract will be let for the first 
dam, probably within a very few months. This 
dam will be located a few miles below the state line in 
Tennessee. It will be approximately 200 feet high, and 
will develop about 85,000 horsepower. Probably before 
this plant is finished the second, which will be quite similar, 
and about 6 miles from the first, will be started. At the 
present time a large force of men are at work stripping 
for the foundations of both dams, and exploring the under- 
lying strata with diamond core drills. These two dam sites, 
with which the writer is fairly familiar, are particularly 
well adapted for the location of such high dams. At the 
second dam site, the river is but 200 feet wide at the pres- 
ent water line, and so steep are the abutting canon walls 
that the length of the areh-type dam will be but 890 feet 
at the crest, and at the first site the dimensions are nearly 
the same. 


The unit cost of the developments (which it is claimed 
will be for an ultimate capacity of 400,000 horsepower), 
will undoubtedly’ be quite low. It is believed that most of 
this enormous block of power will be used in the smelting 
and refining of aluminum. The manufacturing facilities 
of the Aluminum Company of America at the present time 
are inadequate; and so rapidly is the demand for aluminum 
growing that the need of new sources of power is keenly 
felt in the industry. At one time the company gave serious 
consideration to plans for a hydroelectric development on 
the St. Lawrence River, in Northern New York, but a per- 
petual franchise to the power site could not be obtained, 
and it is probably for this reason that the company turned 
its attention to Southern power possibilities, with the result 
already noted. 

These, then, are the chief power developments, whether 
completed, in progress of building, or projected for im- 
mediate construction in the South. Several other large de- 
velopments, such as that of the Virginian Company in 
West Virginia, might be listed, but upon careful inquiry 
it cannot be definitely learned that any of these are ready 
for construction work to start within the next six months, 
and hence they are not included. 

In order to give a clear view of Southern progress in 
water power development in the briefest possible space, the 
following table has been compiled. We cannot claim in- 
fallibility for its contents; nevertheless, every reasonable 
effort has been made to verify the information given, and 
to include every power project of importance which is not 
merely a speculative scheme with no purpose behind it: 


IMPORTANT SOUTHERN HYDROELECTRIC PLANTS—COM- 
PLETHD, UNDER WAY AND PROPOSED. 
i be 
A p $s a 
pe | SEE 2| 3 
Name of System and ig ao. BH S 
Territory Served. B Zot aM Bag E 
St| fe | 50s Bs] z 
NORTH CAROLINA, 
Southern Power Co. 5H 206,000 1250 Dukes 
N. & S. Carolina 3's Cap. 
Sou. Aluminum Co. 1 40,000 120,000 Dukes & French 
Carolina Pr & Lt Co. 3H 34,000 220 Elect. Bond & 
28 Share Co, 
Yadkin River Pr. Co. 1 32,000 120 Elect. Bond & 
Manufacturers Pr Co. 1 37,000 ‘Share Co. 
Ni iG Blect: Pr. Con 8 8,000 20,000 80 Local Capt. 
Asheville Pr.&Lt. Co. 3H 1,250 5,000 Elect, Bond & 
18 Share Co. 
Carolina-Tenn Pr.Co. 1 50,000 
Piedmont Ry. & 
Elec. Co. 1 2,500 5,000 
Proposed, 
Raeford Pr.& Mfg.Co. 1 750 
United Pr. Dev.Co. 1 35,000 ° 
Va.-Carolina Pr. Co. 1 20,000 
Thornton Dev. al 6,800 M. EB. Thornton. 
Carmichael Dey. 1 20,000 W. C. Carmichael. 
SOUTH CAROLINA. 
SCalite Prac Ry Co; L 9,000 26,000 63 
Parr Shoals Pr. Co. 1 18,000 24,000 20 J. G. White Co. 
Anderson Wtr. Lt. 

& Pr. Co. a 5,500 15,000 10 W. S. Lee. 

Ware Shoals Mfg. ‘Co.1 2,700 Local. 
Union Mfg. Co. 1 6,000 Local. 
Tucapau Mills 1 2,000 3,500 Local 
Pacolet Mfg. Co. 1 2,200 Local. 
Pelzer Mfg. Co. 1 4,800 6,000 Local. 

GEORGIA 
Ga. Ry. & Pr. Co. 3H 100,000 
28 350,000 125 Local. 
Augusta-Aiken Ry. 

& Blect. Corp, 1 13,500 30,000 27 J._G. White Co. 
Cent. Ga. Pr Co. 1 12,000 18,000 100 A.B.Leach& (Co. 
Columbus Pr, Co. 3H 18,000 80 Stone & Webb. 
Wofford Shoals Co. 158 100 = 12,000 10 Local. 

Athens Ry. & Elec. 
Co. ar 6,700 25 H. L. Doherty 
i 
FLORIDA. 
Florida Pr, Co. 1 3,300 9,000 45 Local. 
ALABAMA, 
Ala. Traction, Lt. 

& Pr. Co. fa 68,000 1,227,000 100 London cap. 
Tallassee Falls Mfg. 

Co. al 4,300 Local. 


January, 1914. ELECTRICAL 


ENGINEERING VW 


(Formerly Southern Electrician) 


MISSOURI, 
Ozark Pr, & Wt. Co. 1 13,500 28,800 150 H. L. Doherty. 
Empire Dist. Elec. 
Co. Ae 15,000 100 H. L. Doherty. 
ARKANSAS, 
Garland Pr. & Dey. 

Co. Hi 21,000 380 Local. 
Mammoth Sp. Lt. & 

Pr eo. 1 2,200 380,000 384 Memphis, Tenn. 
Proposed: Interests. 
Dixie Pr. Co. 1 10,000 : 
NecArke, Bre-Co. 1 1,000 30 

TENNESSEE. 
Chat. & Tenn. Rvr. 

Pena; 31,300 48,863 83 N. Y. Edison. 

Tenn. Pr. Co, 2 38,000 150,000 300 H. M. Byllesby 

and others. 
Watauga Pr. Co. 1 2,400 3,600 H. L. Doherty. 
Tenn. Wast’n, Elec. 

Co. a 7,000 16,000 43 
Proposed. 

French Broad Rvr. : 

Pr, ico; 1 22,000 
Alum. Co. of Am. 4 ,000 400,000 
Tenn. Hydroelectric 

Co. 400,000 Pittsburgh cap. 


WEST VIRGINIA. 


Virginia Pr. Co. ae 115,000 170,000 200 A. B. Leach Co. 
Ss 

W. Penn. Tract. & 

VWiteebre. Co: 1 36,000 100,000 Kuhn Interests. 
Martinsb’g Pr. Co. 2 1,500 
Proposed: 
Tri-State Pr & 

Mills ‘Co. 45, Local. 

VIRGINIA, 

Va; Ry Pr, ‘Co, 2H «616,000 =21,000 Gould Interests. 
Va. West’n. Elec. Co. 2a 1,800 10,006 
Appalachian Pr. Co. ve 28,000 55,000 50 H. M. Byllesby. 
Emporia Hydroelect. 

Corp. 1 1,800 4,000 
Frederecksburg Pr. Co. 1 3,000 
Lynchburg Wt. Pr. Co. 1 8,000 8,200 
Roanoke Tract. & 

Litt Cor 1 2,200 3,700 
RoanokeRapids Pr Co. 1 3,000 6,000 

OKLAHOMA, 

Bettes Pr. Co. 1 3,800 
Proposed: 20,000 
Muskogee Wt. Pr. Co. 3 
Campbell Dey, 1 30,000 


H indicates water power station; S indicates steam station. 


Some Important Hy droeleGric Develop- 
ments on the Pacific Coast 


(Contributed Exclusively to Electrical Engineering). 
3Y ROSS B. MATEER, E. E., COMMERCIAL AGENT, THE SOUTHERN SIERRAS POWER COMPANY. 


The Electrical Development Work of Southern 
Sierras Power Company, the Pacific Light 
& Power Corporation, the Pacific Gas & 
Electric Company and Los Angeles 
Municipal Aqueduct. 


HE year nineteen hundred and thirteen has witnessed 
a decided progress for the electrical industry. Only 
a few years ago, hydroelectric developments were consid- 
ered necessary for manufacturing purposes, mining and 
kindred industries. Today the demand for current, for 
agricultural purposes and the sudden awakening of central 
station managers to the value of such business has resulted 
not only in the enlargement of existing plants, but in the 
erection of new structures, the installation of large generat- 
ing units and the construction of miles of steel towers 
carrying aluminum conductors transmitting energy at high 
voltage to distant substations. Among projects recently com- 
pleted and now in operation in the Pacific states are those of 
the Southern Sierras Power Company, the Pacifie Light & 
Power Corporation, the Pacific Gas & Electrie Company’s 
Lake Spaulding development, and the Lios Angeles Munici- 
pal Aqueduct. 
THE SOUTHERN SIERRAS POWER COMPANY. 
Appreciating the market for power created by the sen- 
sational discovery of gold in Southwestern Nevada in 1904, 
a group of capitalists sought to develop the nearest depend- 
able water power, which was on Bishops Creek, a tributary 
of the Owens River in Eastern California and over one 
hundred miles distant. A company was organized, water 
rights were secured, and in 1905 a power house, now known 
as No. 4, was erected and a transmission line was built into 
the rich mining district in the vicinity of Goldfield and 
Tonopah, Nevada. At first 1,500 kilowatts were installed, 
but the development of additional territory in Nevada soon 
warranted increasing the power plants by the addition of 
4,500 Kw. This was ample then to supply all the demands 


for power in the mining district, yet not sufficient to utilize 
the ultimate development possible on Bishops Creek. Know- 
ing that as the rich high-grade ore was removed and only 
low-grade dirt encountered, the demands for power would 
decrease, another market, wherein to dispose of all electri- 
cal energy in excess of that required in Nevada and which 
might be developed by a series of power plants so arranged 
as to utilize the entire fall of Bishops Creek, nearly 5,500 
feet in its travel of 14 miles, was sought. 
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That portion of California lying between the Sierra 
Nevada Mountains, the Oalifornia-Nevada state line, and 
extending south to and including the northern portion of 
San Diego county, presented a territory possessing a soil 
capable of producing untold wealth, provided water were 
supplied.’ Realizing the demands for power when the 
30,000 square miles were placed under cultivation, it was 
determined to erect addilional generating plants and eon- 
struct a transmission system through the apparent desert 
lands, tapping the rich fruit belt in Riverside county. A 
second corporation, the Southern Sierras Power Company, 
and financed almost entirely by the parent corporation, the 
Nevada-California Power Company, was formed. Three 
power plants, Nos. 2, 4 and 5, of 9,500-kilowatts, were 
placed in operation in 1908, 1905 and 1907, respectively, 
and two additional hydroelectric stations, known as Nos. 
3 and 6, of 6,750 and 2,000 Kva. were completed the past 
year. 

GENERATING STATIONS. 

Reinforced conerete structures, designed to give a maxi- 
mum of strength and efficiency with a minimum of material 
is characteristic of all but one of the generating stations, 
namely, No. 5. Station No. 3, the most modern plant, is 
381% x 82 feet inside dimensions, has five pilasters, inelud- 
ing corners on each side and two on each end, and very 
similar to station No. 2. The roof is supported on Fink 
The three 


trusses, and is of galvanized corrugated iron. 
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SteaAM STATION OF SOUTHERN Sierras PowErR 

CoMPANY. 
main generating units, each of 2,250 Kva. and of the two 
bearing type, generating three-phase current at 2,200 volts, 
were designed and built by the Crocker-Wheeler Company, 
of Ampere, N. J. They are driven by single overhung 
runner water wheels designed and built by G. T. Henry, 
of San Francisco. As the variation in water flow is slight 
and the operation of the plants in series preclude a sudden 
change in the quantity of water, it is the policy of this 
company to eliminate all automatic regulating devices on the 
hydraulic and electrical parts of the system, and therefore 
the stationary needle nozzles of the wheels are controlled 
by hand. 

Two exciter sets, close to the wall of the building, are 
in line with the switchboard. The generators are six-pole, 
interpolar, and designed for 125-volt, direct current when 
operating at 850 rpm., and are driven by single runner 
overhung water wheels, with hand-controlled nozzles. Flex- 
ibility is provided by equipping one exciter with a 3-phase, 
2,200-volt, 150 Hp. induction motor. The motor is placed 
between the generator and wheel, yet connected to the 
water wheel by a bolted coupling. 

The switchboard of five panels was a part of the con- 
tract entered into with the Crocker-Wheeler Company for 
power house equipment. The panels were equipped with 


Fic. 3. Iyverior View or Steam Srarion oF Fie. 2. 
Westinghouse instruments, conduit oil cireuit-breakers, in- 
cluding time-limit relays and automatie trips, which are, 
however, not in service, it being the policy to avoid all 
automatie devices. 

Adjacent to the power house are three Westinghouse 
out-door type water-cooled transformers, designed for rais- 
ing the impressed voltage from 2,000 to 87,000 or 150,000 
volts. Over each bank of transformers is a steel frame on 
which are mounted the disconnecting switches of the Bowie 
air-break type. 

Station No. 6, completed in March, 1913, contains one 
2,000 Kva. Allis-Chalmers unit, designed for a speed of 
164 rpm. An exciter of 50 Kw., 125 volts, direct current 
was supplied by the Allis-Chalmers Company, and operates 
either from a two runner needle nozzle water wheel or 
from a 60 Hp. 2,200-volt induction motor of 860 rpm. The 
standard type of switchboard adopted by the Southern 
Sierras Power Company completes the interior equipment 
of this station. Near the power house is the standard out- 
door construction for disconnecting switches and three 750 
Kva. Westinghouse transformers, of the out-door type. 

Realizing’ the value of auxiliary steam generating ap- 
paratus, a suitable structure was constructed at San Ber- 
nardino, Cal., and houses two steam driven turbine units. 
One of 5,000 Kw. capacity, designed by the General Elec- 


Fic. 4. Hyproetecrric Station No. 3 or SourHERN 
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trie Company, to operate at 180 pounds steam pressure, and 
another unit designed by the Allis-Chalmers Company con- 
sists of a turbine and generator of 5,000 Kw. eapacity. 
Current is generated at 6,600 volts. 

TRANSMISSION SYSTEM. 

Double cireuit steel towers of a type generally adopted 
by the large hydroelectric companies were used for the 238 
miles of transmission line from the control station at 
Bishops Creek to San Bernardino. All the towers were 
anchored in conerete as is customary where severe wind- 
storms and erial disturbances are experienced. Actual en- 
gineering data as to the physical characteristies of the sys- 
tem is to be obtained from Messrs. Manifold & Poole, con- 
sulting engineers, of the Southern Sierras Power Company, 
and to whose eareful investigations of conditions to be 
overcome is due much of the success of this system, a 
pioneer of its kind and successfully transmitting power at 
150,000 volts over desert and range to the rich valleys in 
Southern California. Aluminum steel cable of seven 
strands, six of aluminum and one of steel, is used for the 
high tension transmission system. 

Unique features of this development are, the control 
stations, one at Bishops Creek Canyon, from which is 
governed those circuits feeding from the power houses to 
the transmission system. The out-door substations located 
along the transmission system and for reducing the voltage 
for distribution purposes at Lone Pine, Inyoken, Rands- 
burg, Victorville and San Bernardino, are equipped 
with out-door type transformers, standard pole top Bowie 
air-break switches arranged for either hand operation or by 
compressed air. 

The conservation of the water to obtain power without 
waste. After leaving the storage reservoir, the water is 
carried successively from the tail-race of one station to the 
intake of the next, through redwood stave pipe, and does 
not follow its natural course until it has passed through 
the wheels of the last plant. 

THE BIG CREEK DEVELOPMENT OF PACIFIC LIGHT AND POWER 
COMPANY. 

In 1911 the Pacifie Light & Power Company began work 

on its new hydroelectric development known as the Big 


vy 


Fig. 5. Hyprortectric Station No. 6 or SouTHERN 
SrerRAs Power Company. 


Creek system. The location, design and construction of 
three arched conerete dams, each of gravity section and of 
13914, 85 and 130 feet in height, respectively, create a huge 
lake 414 miles long and 34-mile wide, of 45,000 acre-feet 
and ample to develop 84,000 horsepower at a load factor of 
50 per cent for a period of 180 days without flow in from 
streams or other sources. By the addition of 50 feet to 
the present embankments the storage capacity will be in- 
creased to 110,000 acre-feet, draining an area of 80 square 
miles, ranging between elevations of from 7,000 to 12,000 
feet, and in which the annual precipitation varier from 80 
to 150 inches. 

From the lake the water passes through a granite-rimmed 
pressure tunnel 4,000 feet long-and 12 feet in diameter, 
then by 6,500 feet of 84-inch steel pipe to a hill where the 
flow line divides into 4 pressure lines, two of which are 
for the plants now installed, the others for future develop- 
ment. The steel pressure pipes are 44 inches in diameter 
at the top and converge to 24 inches at the bottom and of 
an ever increasing thickness, consistent with the increasing 
water pressure, intil at the point of maximum pressure a 
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thickness of 1 inch is attained. At the lower end of the 
pressure pipes are hydraulically-operated valves designed 
for a water pressure of 1,000 pounds to the square inch, 
and which control the emission of water to the wheels of 
the impulse type, and driven by a nozzle of 5% inches 
diameter. Through the nozzles, one to each wheel, the 
water issues at a velocity of 300 feet per second, generating 
10,000 horsepower. Two generating plants are at present 
in operation, each consisting of two units of 20,000 Hp. 
E'ach unit is equipped with two water wheels of the impulse 
type, each wheel guaranteed for 10,000 Hp. The generator 
is mounted in the center between the wheels. 


Fie. 8. 


feet in height, but now of 225 feet, across the. mouth of a 
canyon far up in the range and conserving the normal flow 
and flood water of the South Fork of the Yuba River. The 
lake so created will have a drainage area of 120 square 
miles, the water shed of which area contains 22 small lakes, 
the spill wasted waters of which are all controlled by the 
one large reservoir. The capacity of the present lake is 
44,000 acre-feet, although ultimately 97,000 acre-feet or 
30,000,000,000 gallons, sufficient for a continuous discharge 
of 350 second feet, will be stored back of the conerete wall, 
246 feet thick at the base, rising to a height of 325 feet 
and containing some 320,000 yards of masonry, while 55,- 
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THE LAKE SPAULDING RESERVOIR AND Drum AQurEpUOcT FoR Drum PowrER DEVELOPMENT OF 


Paciric Gas & ELectric Company. 


From power house No. 1, which is equipped throughout 
with General Electric apparatus, the water passes to a tail- 
bay. From the tail-bay the water flows through a granite 
tunnel, 22,000 feet long and 12 feet diameter, to a circular 
forebay, necessary by reason of the fluctuations in load and 
the accelerating inertia of the moving water in the 4-mile 
tunnel. From the forebay the water is carried through 
pressure pipes similar to those previously mentioned, to 
generating plant No. 2, which is equipped throughout with 
Westinghouse apparatus. The total difference in elevation 
between the lake and discharge channel is 4,000 feet, or 
2,000 feet head for each of the present generating plants. 

The transmission line carries steel-cored aluminum con- 
ductors approximately 1 inch in diameter, arranged in a 
horizontal plane on suspension type insulators and steel 
towers, 421 miles, to the Eagle Rock Substation near Los 
Angeles. It is generally conceded to be the longest straight- 
away transmission system, without tap lines, ever con- 
structed for a voltage of 150,000. The longest span is 
2,700 feet and is necessary at the King River crossing. 
Eight million pounds of aluminum were used in the con- 
struction of the double transmission lines. 

Prior to actual construction work on the dams and power 
houses, it was necessary to build 56 miles of standard gauge 
railroad through a country presenting obstacles at every 
turn. Such a task, that of locating the line, purchasing the 
right-of-way and building a railroad, of which it is said 
no successive twenty feet follows a straight line, was accom- 
plished in the short period of five months. The line has 
carried 75,000 tons of freight since its construction. 

LAKE SPAULDING DEVELOPMENT. 

Lake Spaulding, the new storage basin now nearing 
completion by the Pacifie Gas & Electric Company, is 
created by the erection of a concrete wall, ultimately of 325 


000 cubie yards were required for the spillways only. 
Actual placing of concrete began October 28, 1912, and 
except for inclement weather has continued without inter- 
ruption at the rate of 200 eubie yards per hour, or 1,306 
cubic yards per day until completed to its present heighth of 
225 feet at an elevation of 4,825 feet. Four Smith mixers, 
each of one cubie yard capacity and a perfect gravity sys- 
tem permitted a maximum of 2,150 cubie yards of conerete 
poured on August 18, 1913, said to establish a world’s ree- 
ord for construction. ’ 
Water will be drawn from the reservoir through two 
intake pressure tunnels, concrete lined and of 8 feet, 8 
inches inside diameter. One intake is at an elevation of 
4,770 feet, the other 100 feet lower. Each tunnel is equip- 
ped with a separate gate valve permitting the use of either 
one as a source of supply. Leaving the lake the water is 
carried by 3,358 feet of tunnel 914 feet in diameter and by 
open canal 814 miles to the forebay, a large regulating 
reservoir of 400 acre-feet capacity and formed by gouging 
out the top of a hill. From the forebay a steel pressure 
pipe 72 inches in diameter and %¢-inch thick at the top 
and tapering to 52 inches diameter and 114 inches thick at 
the bottom, or point of maximum water pressure, and of 
6,214 feet in length delivers the water under a head of 1,375 
feet to the double overhung Pelton-Doble impulse wheels, 
each driven by a single deflecting 6%-ineh nozzle. After 
discharging into the tail bay, the water will be carried a dis- 
tance of 814 miles to a second power plant where a fall of 
826 feet is possible and 33,250 Hp. may be generated, then 
by canal a distance of seven miles to plant No. 3, where 
with a drop of 500 feet some 20,000 Hp. may be generated. 
Leaving the tail bay of the last plant, the water is carried 
about one mile through the Bear River channel and then 
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diverted through canals for irrigation purposes in Placer 
and Sacramento counties, California. 
THE DRUM PLANT. 

At the present time only the first generating plant is 
being completed, known as the drum plant. Two 12,500 
kilowatt units, each consisting of revolving field type gen- 
erators, divided horizontally and keyed to a_ horizontal 
shaft, driven by two 9,000 Hp. overhanging impulse water 
wheels, are now in place. Current generated at 6,600 volts 
is fed direct through low tension switches to six 4,250 Kva. 
transformers and stepped up to 125,000 volts. From the 
transformers a new transmission system consisting of 731 
steel towers, with suspension type insulators and provided 
for two cireuits, will carry the current 114 miles west to 
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the Cordelia substation. From there current will be fed 
into the present lines linking the bay counties, at a poten- 
tial of 60,000 volts. 

While at present but two units are installed, the ulti- 
mate development of the drum power house will consist of 
40,000 kilowatts or 53,000 Hp. which, with the contemplated 
five additional plants, will insure an ultimate development 
of 152,000 Hip. from the storage basin now in service. 


THE LOS ANGELES MUNICIPAL AQUEDUCT. 


In 1904 the water commissioners of Los Angeles, Cal., 
determined to seek an additional source of water supply, 
such as would be ample for the needs of the city for many 
years to come. In 1905 a solution unsurpassed in magni- 
tude was suggested to the authorities. It was proposed to 
utilize the floods of water that pour down the sides of the 
Sierra Nevada Mountains and were lost in Owens Lake, a 
dead sea of the Inyo desert, as a never-failing supply of 
water for the city. some 250 miles to the south. Surveys 
were made; a constantly descending route over desert and 
through mountain range was located; lands controlling 
water rights and suitable for reservoir sites along the Owens 
River were acquired; the cost of constructing eanals, tun- 
nels, siphons and storage basins were determined, and in 
1905, $1,500,000 of bonds were voted to purchase the lands 
and riparian rights. In 1907, $25,000,000 of bonds were 
authorized for the actual construction of what is the great- 
est aqueduct in modern history, and on November 5, 1913, 
water was actually delivered from its source 250 miles 
northward, to the San Fernando reservoir at the gates of 
Los Angeles. 


A suryey of the work shows an intake on Owens River 
at a point about 35 miles north of the junction of the 


wet 


river and Owens Lake; a canal of 900 second feet capacity 
60 miles in length through Owens Valley, to Haiwee reser- 
voir, 200 feet higher than Owens Lake; from Haiwee to 
little Lake, 15 miles of conduit, lined and covered and of 
a capacity of 410 second feet; 24 miles of conduit, tunnels 
and siphons to Indian Wells; 20 miles of conduit, flume and 
siphon to Red Rock Summit; 19 miles of similar construc- 
tion through “bad lands” to the Mohave desert; 68 miles 
of concrete conduit through the desert to Antelope Valley; 
15 miles of tunnels, siphons, flumes and conduit to San 
Fernando reservoir, or a total of 225 miles, exclusive of the 
Fairmount reservoir, the Elizabeth lake tunnel of 25,000 
feet, and the power drops to San Francisquito canyon. 
Roads were built through the desert, a cement mill designed 
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for a eapacity of 1,000 barrels of Portland cement per 
day, was constructed; power plants to generate power for 
construction purposes were erected, 218 miles of transmis- 
sion and 337 miles of telephone and telegraph line were 
built that the work might progress at a rate that would in- 
sure its completion within the time limit, 5 years, and with- 
in the appropriation of $25,000,000. 
CHARACTERISTICS. 


Among the unique features of this project were the 
tunnels, the reservoirs and power developments. The Eliza- 
beth Lake tunnel, 26,870 feet in length and 10 x 12 feet in 
diameter, and with a capacity of 1,000 cubic feet of water 
per second, was hewn out of hard rock, and with construc- 
tion gangs at both portals, was built at the rate of 22 feet 
per day. Another tunnel was known as Red Rock, and was 
driven 10,596 feet through sandstone at an average esti- 
mated cost of $8.26 per foot per excavation, and $6.12 per 
foot for lining. 

POWER GENERATION. 

While providing for domestic consumption and for ir- 
rigation purposes in the vicinity of Los Angeles, it was 
proposed to utilize a portion of the flow for the generation 
of power, sufficient to supply the municipal lighting sys- 
tem. With this in view, two drops of 1,500 feet and with 
a maximum flow of 1,000 eubie feet per second, are to be 
used in San Francisquito Canyon for the development of 
approximately 45,000 Hp., the other developments possible 
along the aqueduct will permit of a maximum of 72,000 
Hp., to be utilized for municipal purposes, both present 
and future. Bonds for the completion of power plants and 
for the acquisition of a distribution system by purchase or 
construction are now pending. 
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The Holding Company and Its Part in 


Central Station Progress 


(Contributed Exclusively to Electrical Engineering.) 
BY GEORGE WILLIAMS. 


T would be a rather difficult matter at the present time 

vo find a patron of a syndicated utility company who 
would prefer to go back and buy service from a former 
company that supplied it under the old-time, independent 
conditions of management. The preference of the investor 
for shares in a group of seattered companies rather than 
for the stock of one local company is apparent and well 
known. The economies resulting from purchasing power 
for plant equipment are natural, but it may be of interest 
to review some of the causes of the evolution which has 
taken place in recent years, and is grouping the larger por- 
tion of the gas, electric and traction interests in this 
country. 

Years ago it was not unusual 
to find a plant 
owned by an individual, sometimes 
by a number of local capitalists, 
perhaps a bank, or by a number 
of local merchants. Great respect 
is due all men who 
pioneered these’ industries. 
In most instances, however, they 
either the 
scientific or practical operation of 
plants and many examples exist 
where these men risked their eapi- 
tal, not so much with the view of 
making money directly, but of 
meeting the problem of supplying 
their communities with gas, elec- 
tricity and street car service. 

With the march of civilization, 
the growth of communities and 
the tremendous increase in demand 
for central station service, these 
utilities required vast amounts of 
eapital with which to provide their 
towns with adequate service. For- 
eign ownership was thus made 


public service 


of these 


new' 


were unfamiliar with 


necessary because the citizens 
were not informed as to how, or able to finance 
their companies. Then came the time when cor- 


porations themselves were being consolidated, and now the 
plant in many a small town is owned by thousands of small 
stockholders whose residences are seattered over the whole 
world. In other words, “syndicate ownership” means that 
Where there were a dozen stockholders in the gas or elec- 
trie properties of a town a few years back, there may now 
be twelve thousand. 

The gas and electric industries have undergone a parallel 
evolution. This is an age of specialists, and the growth of 
these industries along the most successful lines demands the 
attentions of specialized ability in every phase of develop- 
ment, thus there are more positions to fill than there ever 
were before. The companies themselves which a few years 
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ago may have ranked as comparatively small in local im- 
portance, have expanded and grown to be leading factors 
in civic development, largely due, we can truthfully say, 
to a careful analysis of conditions of both operation and 
management. 

The process of syndication is as certain as the law of 
gravitation, for every unbiased mind will recognize that 
the grouping of publie service properties is just as normal 
and beneficial as the grouping of the many railroads that 
at one time connected New York with Chicago. That these 
consolidations should be successful is logical. The invest- 
ment is safer, the service is im- 
proved and made more accessible 
to more people and for more pur- 
poses. The price of the product 
itself is lower and the service given 
with it multiplies the usefulness 
of the product to the purchaser. 

It may now be logically asked, 
“What is bringing all this about, 
and what were the general condi- 
tions?’ Well, before the day of 
the “holding company” or the 
“syndicate,” the majority of read- 
ers will recall in their towns that 
the gas and electric companies 
tal tied up in them. The service 
tremendous amount of local capi- 
looked then as though there was a 
what they are today—although it 
were small concerns compared to 
was unreliable, the price for it 
much higher than now, and few 
towns of under five thousand in- 
habitants had electricity, and the 
officers of these companies pos- 
sessed less general information 
about gas and electricity and the 
possible uses than many of their 
today. There may have been 
but the towns were dark. The 
company showed little interest in the customer, and less in 
his service equipment, and very litile if any interest was 
taken by the company in the civie features of the com- 
munity. 


customers possess 


lighting facilities, 


Then, along came the promoter, and the company was 
purchased by a “holding company.” Adequate plants and 
equipment were provided; production was carried on, on a 
larger scale, and gas and electricity placed at the disposal 
of manufacturers under such methods that they in turn 
have revolutionized their production by it. Further, nearby 
towns and suburban sections have been metropolitanized 
as a result of this central station expansion, and the uses 
for gas and electricity multiplied, while the cost of service 
has been reduced. Street illumination has increased, and 


January, 1914. 


ELECTRICAL ENGINEERING 23 


(Formerly Southern Electrician) 


the shopping district transformed into a place that draws 
people and trade. The company’s operations have brought 
new life, activity and talent to town. Its offices have taken 
a prominent location and the company is a leading con- 
tributor to public movements. It is a large taxpayer, car- 
rying its share of the burdens of the town, its payrolls 
have doubled or trebled, and the company has become a 
leading factor in all community progress. You have ob- 
served all this in your own town, or some adjacent town, 
if you live in America. 

It is not money alone that has brought about these con- 
ditions; it is a combination of money, talent and optimism. 
The pioneer organizers of the “holding company” were 
men who excelled in the management of small properties. 
They possessed superior talent and an ability to develop 
organizations of specialists. They represented, in the gas 
and electric industries, a parallel element to those who 
founded the great industries which have made this country 
supreme. They were optimists because they have seen and 
still see more opportunities for new and greater uses of 
gas and electricity than the large majority of men in this 
business ever before dreamed of. 

The “syndicated organization” has the natural faeili- 
ties for developing and specializing talent which seems to 
be impossible in an independent concern. It can secure 
and afford the best brains in the business, discover the 
best methods and processes of merchandizing, and has the 
facilities for comparative accounting and details for com- 
parative management. The “syndicated company,” in fact, 
is akin to a great university as a training school. 

‘In what has been said, it must not be inferred that the 
writer claims it is impossible for an isolated company to 
attain high efficiency, for some are in excellent condition 
and well operated. Neither does he claim that. every syndi- 
eated group of properties will succeed, but he does claim 
that the possibilities of any single company are incompara- 
bly greater after it becomes allied with other properties. 
There are a tremendous number of sewing machines, talk- 
ing machines, automobiles, insurance policies, five and ten- 
cent articles, magazines, etc., sold in every city. There 
may be, here and there, men who have inexperience and 
nerve enough to build plants to supply the local needs for 
these things, but the universal investor is shy on these en- 
terprises. He demands organization, an average of re- 
sults, and a distribution of risks. That great purchaser, 
“the public” has, therefore, made successful the cigar stores, 
five and ten-cent, theatrical, newspaper, and every kind 
of syndicate, because of the ability of these organizations 
to render a preferable service. There has always been op- 
position to inevitable progress; there always will be. There 
have always been big politicians who thrive on their ability 
to agitate public discontent, and they will always have 
small imitators who will attempt to create local discontent. 
The development of commercial affairs along present lines 
is, not at all unnatural, and it is still more logical that the 
central station should find its natural extension and ex- 
pansion. We read much about the centralizing of produc- 


tion, yet very little about the multiplication of partners. ° 


and great distribution of ownership. The leaders of our 
gas and electrical industries are the active workers who set 
out to make money by building up a great volume of busi- 
ness and rendering a greater service to a larger number 
of people. Their successors are not apt to be of their own 
families, but younger men, who convince the stockholders 
of their ability as operators and leaders. 


The humblest apprentice in the smallest property today 
has opportunities that were not apparent a few years ago. 
Let him excel in any feature of his work, and his feet 
are on the stairs which extend to leadership. His talent 
eannot go to waste in his own town, for just as soon as he 
makes good locally, his talent will be in demand in other 
towns. This gives him an opportunity for experience that 
does not come to men even after years of experience in 
one station. He can nationalize himself in his own syndi- 
eated organization, for his field is the United States, where 
business ability will dominate over state lines, ereed and 
race. ) 

There are men in the business by the thovsand who 
have become successful by this process, for the man who 
is expert upon even a small sub-division of the work of 
his department, is in demand. Neither are we limited to 
present conditions. Ten years ago there were not more 
than a thousand professional “new business men” in our 
gas and electrical industries, where today there are ten 
thousand. There is plenty of room today, too, for these 
ten thousand more men who are adepts in a knowledge of 
service, to which we have given little or no attention. There 
is still room in the business for ten thousand more engi- 
neers, for never before did we need their talent so much. 
We have been blundering along, stagnating scores of 
branches of industries that need scientific direction. When- 
ever you can show a reasonable assurance that your efforts 
will extend public service, the syndicated company will 
create new work and new departments for you. Your 
specialty may not be warranted in your own town, yet 
useful and profitable if rendered to a group of towns. 
Thus, the basis of ‘the syndicated company’s universal suc- 
cess. 

It may be a needless remark to say that no one with a 
“holding company” need ‘be embarrassed if accused of 
connection with a “trust.” The term “trust” is a good one, 
and we should assume the responsibility of all it implies. 
The public has in the past and will continue giving prefer- 
ence to the “trust” that renders service of the highest type. 
Likewise, consolidations will continue to be effected, and 
they will grow and prosper. Corporations will forever be 
the medium of American progress, and our individual prog- 
ress will depend upon our personality, initiative and loyalty 
to the industry in which we are engaged. 


Comment on Article in Nov. Issue. 


Editor Electrical Engineering: 

Permit me to call attention to the fact that, in the arti- 
cle by Mr. W. R. Bowker, page 480, November issue, end 
of second column, the drop of 3 per cent of total voltage 
as given in the example will be the drop across any two 
wires and should not be used as shown. The caleulation 
should be changed as follows: 

3 per cent of 2.50 —7.5 volts drop. Then the drop line is 
7.5 ~ 1.73 = 4.33 and ce. m. = (10.75 & 200 & 350) + 
4.33 — 174,000. 

This size of wire will give the drop of 3 per cent across 
any two lines. Further from the remarks made in regard 
to wire and fuse sizes for a.c. motors, it would be possible 
to have the wire over-fused, which is not permitted by the 
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Southern Electrical Industries and the 
Panama Canal 


(Contributed Exclusively to Electrical Engineering). 


BY HON. JOHN BARRETT, DIRECTOR GENERAL, PAN AMERICAN UNION. 


N 1880 the United States exported foodstuffs valued at 
] $459,461,673, or 55.77 per cent of the total exports for 
that year. In 1912, the United States exported foodstuffs 
valued at $418,737,763, or 19.29 per cent of the total ex- 
ports for the year, a decline in actual value of $40,723,910, 
notwithstanding the large increase in value per unit of 
quantity in recent years. In 1880 the United States ex- 
ported manufactured products to the value of $121,818,298, 
or 14.78 per cent of its total exports for the year. in 1912 
the country exported manufactured products to the value 
of $1,020,417,687, or 47.02 per cent of its total exports for 
the year, showing a gain in actual value of about 800 per 
cent. 

These statistics are quoted merely to 
show the change in the character of the 
export trade of this country. As a 
food-selling nation, the United States is 
rapidly losing ground. Domestic con- 
sumption is fast overtaking production 
in all lines of foodstuffs, and in some 
lines the demand exceeds the domestic 
supply, and in these we have become a 
food-purchasing country. 

Fortunately our manufacturing in- 
dustries have grown to such proportions 
that in many lines we have entered suc- 
cessfully into the markets of the world, 
and England, Germany and France are 
beginning to realize what American 
competition means. We may seem to be 
“carrying coals to Newcastle’ when we 
attempt to sell high-grade manufactures 
of steel and iron to these countries, but 
we are doing it successfully in some in- 
stanees. But it is not to Europe we 
must look for the markets to consume 
our future surplus production. Our best customers are 
much nearer home. 

The total value of manufactures, 
those ready for consumption and those for fur- 
ther use in manufacturing), exported to Europe has 
grown from $272,231,364 in 1900 to $432,528,046 in 1912, 
an increase of 59 per cent; the value of those exported 
to North American countries (ineluding Canada, the West 
Indies, Mexico, and the Central American countries), has 
grown from $100,307,619 in 1900 to $325,679,884 in 1912, 
an increase of 225 per cent; to South America from $28,- 
129,064 in 1900 to $115,393,527 in 1912, or an increase of 
310 per cent. 


(including both 


It is this enormous increase in our exports to other 
American countries that is the factor in our foreign com- 
merce which should claim the attention of the manufactur- 
ers and exporters in every line of production in this coun- 


*Mr. Barrett gives credit to Mr. C. HE. Albes, of his staff, for 
assistance in preparing this article, and expresses a desire to in- 
terest the South in Pan American Commerce and the Panama 
Canal, 


Hon. Joun Barrett, DIRECTOR GEN- 
ERAL, PAN AMERICAN UNION. 


try. It is to America—Pan America—that they must look 
for prospective customers for the surplus production of 
their enormous industrial enterprises. 

This is true of almost every line of manufacture. It is 
as true of electrical machinery and appliances as it is of 
cotton goods, agricultural machinery, or railroad equip- 
ment. Of the $13,526,802 worth of electrical and scientific 
instruments and appliances exported in 1912, less than 
$2,000,000 worth went to Europe; $6,559,380 went to North 
American countries; and $3,480,818 went to South Ameri- 
ean countries. Of electrical machinery we exported in 
1912, $1,552,215 worth to Europe, and $4,798,532 worth to 
the countries of North and South America. 

If this is the present status of things, 
how much greater will the relative dif- 
ference be 20, 30, or 50 years hence? 
The day the first merchant vessel passes 
through the Panama Canal will mark 
the beginning of a new era in American 
export trade. For the first time in his- 
tory the industrial interests of the 
United States will enjoy a tremendous 
advantage over all competitors for a 
trade with countries that extend for 
8,000 miles along the Pacifie coast, from 
the northern boundary of Mexico to the 
Strait of Magellan. Last year these 
countries had a foreign commerce of 
over $400,000,000, representing an in- 
crease of 100 per cent in 10 years. This 
without having a Panama Canal to put 
them in close touch with the Gulf and 
Atlantic ports of the United States, or 
to facilitate their exchange with Europe. 
To sell their products to the world, to 
buy the manufactures they needed, they 
were compelled to take the round-about 
eourse through the Strait of Magellan. Valparaiso, for in- 
stance, was 4,141 miles farther in distance and 16 days in 
time (for a 10-knot freight steamer), from Savannah, than 
it will be by the canal route. Callao, Peru’s greatest port, 
will be 6,644 miles and 27 days closer to Savannah just as 
soon as the canal opens. 


Accessibility is one of the most important elements 
which enters into the commercial development of a country. 
The opening of the Panama Canal will give easy access 
to the west coast countries of South America. The great 
saving of time and distance between the ports of these 
countries and the markets of the world, must result in a 
large increase in the sale of their products and in the con- 
sequent development of their resources. Where they can 
deliver quickest and sell to the greatest advantage these 
products, is where they will buy those things which they 
need and do not themselves produce. The section of the 
commercial and industrial world which will lie closest in 
point of time as well as in distance, is the Gulf section of 
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the United States. Next to that the South Atlantic section. 
The geographical location, therefore, of the Southern 
States gives them a tremendous advantage over all other 
parts of the earth in this race for a commeree, the extent 
of which, within the next 20 years, will astound the world. 

What has all this to do with the electrical industries of 
the country? Let us see. 

One great factor in the general development of any 
country is the cheapness and facility with which power may 
be obtained. The great motive power of the future is un- 
questionably electricity, and the cheapest source whence it 
may be obtained is from the force of gravity—in other 
words, from falling water. Along the 5,000 miles of Pa- 
cific coast of South America, coal is very scarce. Even 
Chile, whose coal deposits have been more fully exploited 
than those of any other west coast country, consumes an- 
nually more than twice the amount her mines produce... But 
along this coast extends the greatest mountain chain in 
the world—the Andes. From these snow-capped peaks, 
tumbling over high precipices, rushing through great 
gorges, come countless streams racing for an outlet to the 
sea. Here may be found power sufficient to turn the wheels 
of all the mills and factories, to speed all the railway 
trains, to keep busy all the turbines, and to light a world. 
Electric dynamos will take the place of steam boilers. Even 
now steam railways are being converted into electric lines 
in many places. One of the latest reports from Chile is 
that the government is planning to change the railway 
from Valparaiso to Santiago, a distance of about 117 
miles, into an electric line. Again, almost every little Latin 
American city of 3,000 population has or is planning to 


have eleetrie lights and water works. Those which have 
them installed are extending and improving their plants. 
Not an issue of the Bulletin of the Pan American Union 
appears in which mention is not made of numerous cities 
of Latin America where power plants are being erected 
or plans perfected. This while these countries are in the 
infaney of their development. How much greater will be 
the demand for electrical supplies when the expansion of 
trade resulting from the opening of new and shorter trade 
routes through the Panama Canal warrants greater expen- 
ditures, infuses greater activity, and induces more strenu- 
ous efforts throughout these countries? 

There will be a continually increasing demand for elec- 
trical experts, contractors, engineers, managers, machinery, 
equipment, and all the countless appliances that go with the 
varied forms of subjecting this great force to the use of man. 
Will the Southern States meet the situation and be in posi- 
tion to supply at least a share of this demand? Never 
before has the South been offered such great advantages in 
a competition for trade in manufactured products of every 
kind as her proximity to the rapidly developing and enor- 
mous territory which the completion of the canal will open 
to her. To awaken the industrial interests of this favored 
section to a realization of the situation, it seems to me to 
be the special province of such journals as Electrical Engi- 
neering, and such publications as cover special lines. Let 
their slogan be, “Get ready for the Panama Canal,” and 
the Pan American Union will always be glad to aid, in any 
way possible, any propaganda which will tend to draw 
closer the commercial and industrial relations, as well as 
social and friendly ties, between this section of the United 
States and Latin America. 


Me Publiciservice Commission—lIts Work 
: and Its Aim 


A Symposium on Features of Public Utility Regulation. 


HERE has probably been no development in connection 

with the operation and management of public utilities, 

that has been given more careful thought during the year 1913 

than the subject of relations with the public and regulation 

by public service commissions. The problems involved are 

now being squarely faced by both commissions and publie 

utility managements and regulation by the former is now 

or will soon be an established procedure in every state 

in the Union, to be carried on for a particular and definite 
benefit to the central station industry and the public. 

_ As to how the public utilities themselves now regard 
regulation, we quote from an editorial in the Bulletin of 
the National Electric Light Association, the official publica- 
tion of a now truly national organization of central station 
interests: “It is to the credit of the National Electric 
Light Association that it was the first of such bodies, 
representative of a great industry, to recognize the impor- 
tance of the new administration era that was thus inaugu- 
rated, and that its careful summary of the commission laws 
of Massachusetts, Wisconsin and New York, made several 
years ago, is one of the classics of the present portentous 
literature on the subject, with recent summaries that run 
into a series of volumes. Managers and operators of large 
properties have now evidently realized that there is a con- 


dition confronting them in a political theory that has been 
worked out into hard facts; and that if they are to be 
worthy of their opportunities and responsibilities they must 
shape their work to the conditions. This is not a doctrine 
of weak opportunism, but embodies the practical demonstra- 
tion of the principle and value of private ownership upon 
whose suecess not merely our own individual presperity 
depends, but that of communities and nations at large. 
“The timely and proper tendeney is to insist on the high 
personnel of the commissioners, whether elected or ap- 
pointed. Here, after all, is the hub of the situation; and 
the modern commission system must break down, at no 


distant time of its own weight, if it is not in the hands 


of competent, clean, high-minded men. Those who are 
already carrying on these commissions have come to find 
that financial excesses that meet and deserve public con- 
demnation are already and long since matters of the past, 
that modern managers of great utilities must necessarily be 
big, broad-minded men, and that all that is needed to 
secure for the public the best service at lowest rates, with 
highest efficiency, is a square deal all around. Names of 
able commissioners need not be cited here who enjoy the 
fullest measure of public esteem, and to whose numbers and 
ranks utilies will be only too glad to see new additions.” 
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These remarks, while probably written by Secretary 
Martin of the National Electric Light Association, are not 
necessarily an expression of one man’s opinion, as anyone 
who has attended one or more meetings of central station 
men during the past year will readily recognize. The re- 
marks are, on the other hand, a concise summation of the 
general opinion of all open-minded, progressive central 
station managements. That this is a fact, and to enable a 
reader to formulate for himself general tendencies, the 
opinions on same, the problems involved and the aim of 
commissions in solving these problems, we present in what 
follows, remarks by those interested in commission work 
by virtue of being members of same, and expressions by 
public utility managers. These expressions come from men 
sufficiently widely scattered to set forth the interesting fea- 
tures of regulation matters throughout the country. 

It has been suggested that the United States Depart- 
ment of Commerce through the Bureau of Standards, be 
authorized to carry on such investigations as will aid in 
the fixing of standards of service rendered by public utili- 
ties and thereby assist the public service commissions of 
the various states in regulation matters by standing ready 
to give expert technical assistance when required by the 
commissions. Congress has now under consideration an 
appropriation of $100,000 for this purpose and we present 
here a statement by.a member of the Bureau of Standards 
that fully outlines the use that would be made of such an 
appropriation and the possible benefits that would result. 
The movement is an important one, the most important, we 
believe, of all the suggestions yet made, in as much as it 
will inject into the regulation by commissions the fair- 
minded policy for which the bureau of Standards is already 
known in connection with investigations of any character. 
It will tend to harmonize the working of commissions and 
public utilities and give the former the technical and en- 
gineering authority that is absolutely essential and that 
they must command in regulation investigations. 


Dr. J. Franklin Meyer, Associate Physicist Bureau of Stand- 
ards, Outlines Position of the Bureau on Public 
Utility Regulation. 


The supervision and regulation of public utility corpora- 
tions, other than railroads and common carriers, by state 
commissions having broad powers, was inaugurated in 1907 
when the Public Service Commissions of New York and the 
Railroad Commission of Wisconsin began a work which has 
now been taken up by a majority of the states. In 31 of 
the states and in the District of Columbia, commission regu- 
lation of general utilities is now established. In 46 of the 
states, railroad and common carriers are subject to commis- 
sion regulation to varying degrees, while but two states have 
no commissions at this time. 

The twenty-fifth annual convention of the National Asso- 
ciation of Railway Commissioners was recently held an 
Washington. A vast amount of most useful work has been 
accomplished in the twenty-five years since the association 
was formed. Today, however, “new occasions teach new 
duties,” and in eleven states new commissions or established 
commissions with vastly extended powers have begun their 
work during the year 1913. In several states, recently 
enacted laws are being considered by the people by referen- 
dum, and new legislation is pending in a number of states. 

Tt is evident, therefore, that there exists a nation wide 
problem in the organization of the work of commissions and 
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establishment of standards. Men and methods are new 
and untried. Few precedents have been established, and 
the decisions of the courts are confusing in many eases. But 
the people are demanding results and commissions are keen- 
ly alive to their responsibilities. 

There are in general, four leading provisions in public 
utility laws, and commissions are empowered to consider 
questions of accounting, rates, standards of service and 
valuation. Questions of accidents and safety, and the issu- 
ance of securities are also of great importance. It is now 
evident that for the consideration of these diffieult and 
fundamental problems, in the thorough and painstaking 
manner in which they should be considered, adequate engi- 
neering and technical data must be had at first hand. Such 
data can in most cases be obtained only by careful investi- 
gation by able and experienced experts in engineering, ac- 
counting and valuation. 

Inquiries from a number of commissions have come to 
the Bureau of Standards of the Department of Commerce 
at Washington, asking for advice and assistance in planning 
and establishing the strictly technical work of the commis- 
sion. The theory of the law in most states is to throw the 
burden of proof upon the utility corporations, requiring 
them to justify their rates and services. Unless the Com- 
missions can command engineering and technical advice of 
the highest character, such as utility corporations generally 
command, they are at once at a disadvantage. To do this 
individually in each state seems impracticable, and indeed 
impossible for some time to come. Engineers and account- 
ants for electric light and power, street railway, telephone, 
gas, water and other utilities, are needed for practically 
every commission, yet few states have given their commis- 
sions sufficient funds for adequate engineering organiza- 
tions. “a 

In view of these facts, it seems wise for the federal 
government, through the Bureau of Standards, to cooperate 
with and assist the state commissions and municipalities, in 
their technical work. There is no doubt but that the Bureau 
of Standards could build up the necessary staff of engineers 
and experts in technical and in accounting lines. There is 
a wide field for the Bureau in carrying on and publishing 
investigations of a technical character for the purpose of 
establishing standards and methods. Uniformity in regu- 
lating utilities is becoming more necessary. The mutual co- 
operation of commissions seems most desirable and advan- 
tageous. No better agency for securing this cooperation 
ean be found than the full and free use of the laboratories, 
equipment and men of the Bureau by commissions to sup- 
plement and assist their engineers. Such cooperation now 
exists to a marked extent between state and city sealers of 
weights and measures, brought about by the effort of the 
Bureau, with the hearty endorsement of the states. 

For the federal government, through the Bureau of 
Standards, to cooperate with and assist the state commis- 
sions in their technical work, would of course mean no in- 
fringement upon the authority of the states. The Bureau 
does its work without exercising any legal authority what- 
soever. Many technical problems could be investigated and 
the results published and widely distributed, making them 
available for all interested. Questions of standards of 
efficiency in operation and management are certain to be of 
very great importance in the immediate future. The laws of 
California, Idaho and Pennsylvania provide specifically that 
utility corporations may, “participate to such an extent as 
may be permitted by the Commission and deemed by the 
Commission wise, for the purpose of encouraging economies, 
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efficiencies, or improvements in methods of service, in ad- 
ditional profits which will be afforded by such economies, 
efficiencies or improvements in methods.” (Penn. Publie 
Service Company Laws; Art. III, 1.a). 

Commissioners themselves will be likely to hesitate long 
in deciding that certain operating corporations are to be 
allowed additional profits and others denied them, without 
the services of experienced engineers who know thoroughly 
all phases of the gas, electric light and power, street rail- 
way or telephone business, and are capable of judging the 
performance of any given corporation by the performance 
of other corporations working under similar conditions: 

The maintenance of an engineering staff large enough 
and experienced for such a purpose can be undertaken by 
but few state commissions. The federal government can, 
however, maintain at the Bureau of Standards such an engi- 
neering staff, which could make investigations, propose 
standards of economy and efficiency and advise the various 
state commissions upon request. (Such a staff of experienced 
and unbiased technical advisers could supplement a commis- 
sion’s own engineers at any time. Cases requiring such 
advice would be few in one state in one year, but many in 
the aggregate. ‘The advantages of such engineering assist- 
ance to commissions are obvious, yet the commissions re- 
sponsibility for its decisions would be in no wise lessened. 


The Bureau has already investigated certain questions 
relating to specifications for gas service and methods of 
testing gas. Several circulars and bulletins have been is- 
sued of undoubted value to commissions and gas utilities. 
Investigations on life and fire hazard in electrical practice 
and the electrolysis of pipes ,cable sheaths and other under- 
ground structures are now in progress, and much valuable 
information has been obtained and is available. 


The whole question of “the Public Service Commission— 
its Work and its Aim” is just being definitely formulated. 
If the administrative officers of Commissions are assisted by 
scientists, engineers and economists, if the problems are 
studied in a scientific way and the work of regulation done 
in a judicial spirit, the states and federal government acting 
in full cooperation in inter and intra-state matters, with 
the experience of each available to all, the problems of the 
relation of the public utility to the public it serves, will be 
in a large degree solved. 


Hon. John H. Roemer, Chairman Railroad Commission of 
Wisconsin, on a Recent Occasion Made the Following 
Remarks on Regulation of Public Utilities. 


The necessity for intelligent regulation of all corpora- 
tions and individuals rendering public utility services seems 
to be universally recognized. With the increase of popula- 
tion and the territorial expansion of our cities and villages, 
the importance of the public services are emphasized. Water, 
under pressure, gas, electricity, the telephone and the street 
railway are, at the present day, essential to the health, com- 
fort and prosperity of the inhabitants of a modern munici- 
pality of any considerable size. Vast sums of money are 
invested in plants rendering these various municipal services. 
As such plants can neither be constructed nor operated ex- 
cept by virtue of a grant from the municipality or state, 
it is vital to both the owners of such plants and the public 
that the rights of each and the corresponding duties of the 
other in respect to the public functions of the public 
utility ‘be clearly defined, and maintained in a spirit of 
fairness and justice to both parties. These obligations 
have generally been prescribed in the franchises granted by 


the municipalities as state agencies or by the state itself 
conferring upon the grantees the right to construct, main- 
tain and operate such plants. But as the term of a fran- 
chise must of necessity be for a long period in order to 
induce capital to invest in the the enterprise, experience has 
demonstrated that it has been impossible to satisfactorily 
fix terms and conditions of the franchise to meet the unfore- 
seen and unforeseeable exigencies which arise in the pro- 
gress of time from many causes. 


No one ean prophecy the changes in the arts embraced 
in public utility services, the developments and necessities 
of the communities served or the requirements of the utili- 
ties to perform their functions under changed conditions. 
In the last few years, the enormous increase in cost of 
material and labor which enter into and become part of the 
cost of the service which the public utility is obliged to 
furnish is an element that has not always been counter- 
balanced by the economies resulting from new investments 
and increased business, and unless the changes for the ser- 
vice could be increased in such event it would result, in case 
of the weaker utility, either in an impairment of the quali- 
ty of the service or in financial embarassment of the cor- 
poration or individual rendering the service. 

As an illustration of another burden that is often cast 
upon a utility and which may not be anticipated when the 
franchise is granted, we may refer to the advancement in 
the art of telephony which within a very few years has 
been little less than marvelous. Costly telephone equip- 
ments have been scrapped and entire systems reconstructed 
to meet the public requirement for the best service. 

The art of generating electric current has also advanced 
with such rapid strides that the expensive electric equip- 
ment of a few years ago is today found in the scrap pile, 
having no other value than that of junk. Jn other utilities 
the changes have not been so marked and equipment has 
become more or less standardized, but who ean tell what a 
quarter of a century may bring forth in any art or science? 
Under the circumstances it is not at all strange that all 
attempts to rigidly prescribe in detail the obligations of the 
publie utility to the public and vice versa during the life 
of a franchise have generally met with signal failure. To 
meet existing conditions, attempts have frequently been 
made to change the terms of the franchise. This has often 
resulted in engendering animosity between the public au- 
thorities and the management of public service corpora- 
tions. The negotiations have not always been free from 
the suspicion that improper methods have been employed 
to induce those representing the public in the transactions 
to consent to terms and conditions detrimental to public 
interest. As a result such public service corporations be- 
come a factor in local polities, and questions involving the 
most important interests of both the public and the cor- 
poration have become issues in local political campaigns. 
Such issues often involve economic laws and sound business 
principles which cannot be determined by the votes of an 
uninformed electorate. These unnecessary conflicts be- 
tween the public and those rendering public services are 
the cause of more corruption in municipal government than 
anything else. 

Students of economie science have, for many years, been 
endeavoring to devise a limited franchise which would be 
adequate during the term thereof to meet the requirements 
of the publie as well as those of the public service cor- 
porations, but they have found it impossible to frame a 
model franchise of any character based upon sound eco- 
nomie principles which could either be limited in time or 


28 ELECTRICAL ENGINEERING 


January, 1914. 


(Formerly Southern Electrician) 


could prescribe definitely the charges to be exacted or the 
quality of the service to be rendered during the life of the 
franchise. Some have advocated the granting of short 
time franchises, but such franchises of necessity impose 
an unnecessary burden upon the public. If a franchise 
is to be limited in time, provision must be made for its 
amortization. This compels the public not only to pay a 
fair return upon the investment during the life of the 
franchise, but also to provide a sinking fund which, with 
the scrap value of the plant at the termination of the 
franchise, is equivalent to the original investment. Others 
have advised the adoption of franchises for long periods 
of years reserving to the municipal councils the right. to fix 
rates and establish standards of service at definite intervals 
or from time to time at the will of the councils. The gen- 
eral experience under franchises of this character has not 
been such as to warrant their commendation. Intelligent 
action on the subject by a common council has been rare. 
The expenditure of large sums of money by some of the 
larger cities to ascertain all the essential facts necessary 
for intelligent and lawful action on the part of common 
councils invested with power to establish rates, has been 
more frequently wasted than profitable, as the facts thus 
aequired have generally been ignored and_ action taken 
which was either prompted by prejudice or based upon 
ulterior political considerations. Litigation necessarily fol- 
lowed which involved the further outlay of large sums of 
money on the part of the public and the utility, all of 
which, in the end, had to be paid by the tax payers and the 
patrons of the utility. 

From an economic standpoint, an unlimited franchise 
with the provision that the municipality may evoke it at 
any time upon condition that it acquire the plant by paying 
to the company the reasonable value thereof is generally 
regarded by those who have given the subject exhaustive 
study and consideration as the best kind of franchise. The 
necessity of the service in all probability will not terminate 
with or prior to the time of the expiration of the limited 


franchise. As far as it is possible to peer into the future, 


public utilities now operating or others of like character 


will be required to render services to the public after the 
termination of existing franchises. It must be obvious 
to all who have given the subject any serious consideration 
than an indeterminate franchise containing the provision 
that the rates and service shall at all times be subject to 
revision by an impartial and independent tribunal, will 
result in the greatest good to the public as well as to the 
investors in such enterprises. It will eliminate all friction 
between the community served and the agency serving it. 
Naturally such a policy would be opposed ‘by the average 
municipal politician who rides into office either as a champ- 
ion or an opponent of the public utility which is usually 
a factor in municipal polities. 

It was with a view of placing public utilities upon a 
sound economic basis and eliminating all unnecessary fric- 
tion between the public and such concerns due to causes 
arising from ignorance of the economic status of public 
utilities, and their moral and legal relations to the public, 
that the Wisconsin Public Utilities Law was framed and 
enacted. That public utilities are virtually monopolies by 
nature and must be dealt with as such in any just and 
comprehensive system of state regulation is the fundamental 
economic principle upon which the law was constructed. 
Without protection of such monopolies only a limited and 
inadequate supervision of their affairs by publie authorities 


can be morally justified. This is almost axiomatic. At the 
very foundation of the Wisconsin system lies a uniform 
indeterminate franchise, denominated “an indeterminate 
permit,’ which gives the corporation a legally protected 
monopoly. It can never be deprived of its property unless 
the municipality determines to acquire the same, and then 
just compensation must be paid therefor, which is fixed 
and determined by the Commission. 
SERVICE. 

In the matter of the regulation of service, the work of 
the Commission has been most effective. Standards of 
service have been established to which every utility is re- 
quired to conform strictly. To detect violations of the 
rules relating to service, the inspectors of the Commission 
are constantly traveling through the state making secret 
inspections. These rules differ materially from those in 
vogue in other states and countries. They place the re- 
sponsibility for the character or the quality of the service 
primarily upon the utility, which is required to test its 
own meters and make various other specific tests of the 
quality of the service prescribed in the rules and regulations,. 
and also to keep a record of the results of all such tests,. 
which must be kept open for public inspection. While 
the accuracy of meters is an essential element in the eco- 
nomic use of both gas and electricity, the maintenance of 
adequate pressures is more essential to the efficient use of 
either. Consequently, general systematic surveys of gas: 
pressures and electric voltages by means of recording in- 
struments are made. The gas inspectors are in their in- 
vestigations required to test the quality and purity of gas,. 
take records of pressure in various parts of the systems,. 
supervise the testing of meters and calibrate the testing- 
equipment. The electric inspectors take continuous records 
of voltage over the distribution systems, calibrate the eom- 
panies’ standard instruments and supervise the testing of 
consumers’ meters and the renewal of incandescent lamps. 

RATES. 

At the time that administration of the law was first 
undertaken, it was found that there were few public utili-- 
ties in the state which did not have in effect a large number: 
of discriminatory rates. While all had established sched- 
ules of rates, the departures from such schedules  were- 
numerous. By a general order, the Commission compelled. 
every utility in the state to eliminate discrimination of all 
kinds and charge the regular schedule rates. 

As rates made by the Commission are based upon the 
cost of service, the Commission has, in each instance where 
a schedule of rates has been challenged, worked out a 
scientific schedule which classified the services according to 
the cost thereof. The result cf this has been most gratify- 
ing. Business has extended and the returns to the public: 
utility inereased. As an illustration, one of the largest 
public service corporations in the state, operating both a 
gas and electric plant, valued at approximately $1,000,000, 
was obliged in a rate case, to put into effect a scientific: 
schedule of rates, which provided a reduction of the maxi- 
mum rates theretofore in effect, but so classified the service - 
that the consumers in each class were paying for the services. 
rendered, rates based upon the cost of the service to the 
utility. The company estimated that the new schedule of’ 
rates would operate to reduce its net revenue approximately 
$30,000 per annum. Much to the surprise of the manage- 
ment, the business at onee began to develop, and as a re- 
sulf of the expansion thereof, within less than two years. 
the management voluntarily applied to the Commission for- 
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authority to make a further reduction of rates. This is but 
one of the many instances of the character that might be 
ealled to your attention. 

In order to facilitate work along lines of establishing 
seientifie schedules of rates, the Commission has published 
the rates, rules and regulations of all the utilities in the 
state, and by comparison and by the use of hypothetical 
plans, has demonstrated what are reasonable rates, rules 
and regulations. In a number of cases, small utilities have 
asked the Commission to revise their entire schedule of 
rates. In fact, utilities often come to the Commission 
asking that a schedule of rates be provided which will de- 
velop their business. Generally the managements of the 
utilities carefully study the decisions of the Commission, 
and are often thereby able to adjust their schedules of rates 
upon the principles governing the Commission in its actions. 
Perhaps the larger number of utilities in the state are to- 
day operating upon schedules which are more or less scien- 
tific and based in a measure upon the cost of the various 
services rendered. It is gratifying to know that such 
utilities as have established such schedules of rates have 
been able to extend their business greatly, increase their 
operating revenues, and their net incomes, and reduce the 
cost of the service to the consumers. This is particularly 
true in the case of gas, electric and water utilities. 

In conclusion, I may say of the wisdom of 
regulation of local public utilities by means of a state com- 
mission, that any one who has given study and consideration 
to the subject and who has observed the results obtained by 
the regulation of such concerns by means of a central 
tribunal must be convinced that such a system of regula- 
tion is preferable to a system of regulation by any local 
municipal authority. Intelligent regulation of public utili- 
ties requires engineering, accounting and statistical skill of 
a high order. Those entrusted with the work of investiga- 
tion and study of the various subjects presented for con- 
sideration must have scientific knowledge in the respective 
branches or departments of utility management and opera- 
tion. With a competent staff of experts in the different 
lines of service, engaged constantly in examining plants 
throughout the state, it is possible for the regulating board 
to bring to the solution of every problem arising a breadth 
of vision and experience that is invaluable both to the pub- 
lic and to the utility. No regulation can be effective which 
is not based upon accurate information and which is not 
actuated by a sense of justice and equity. In the light of 
the past, it must be conceded that an independent tribunal, 
free from local influences and prejudices, and assisted by a 
corps of trained experts is better qualified to efficiently 
regulate public service corporations and individuals engaged 
in publie services than any municipal council or local 
tribunal. In few instances would it be possible for munici- 
palities to maintain the necessary organization of com- 
petent assistants to deal intelligently with the problems in- 
volved in the regulation of public utilities. The cost of 
such an organization would be prohibitive to most munici- 
palities. In central control there is therefore not only 
efficiency but also economy. One body ean serve all muni- 
cipalities as well as one municipality and serve them better. 
After six years of administration of the Wisconsin law, 
the results obtained from its operation have been generally 
satisfactory. Our experience indicates that a comprehen- 
sive system of regulation such as provided by our law is 
not only advantageous to the general interests of the public 
but as well to the business interests of utilities. 


the 
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Hon. G. A. Lee, Former Chairman Public Service Commis- 
sion of Washington, Remarks as Follows on Public 
Ownership and Dangers and Effectiveness 
of Public Service Regulation. 


The State of Washington, in favoring and strengthening 
the Public Service Commission and state regulation, realizes 
the advantages to flow therefrom, and in rejecting the so- 
called “home rule” idea, or municipal control, is simply 
keeping step with such states as New York, Wisconsin and 
Massachusetts, where home rule has been rejected. This 
removal of utilities from municipal polities and regulation 
by state commissions, means better service, better rates, and 
better conditions generally. 

A fundamental important benefit arising from commission 
laws is the fact that public service regulation is the only 
reasonable alternative of public control and ownership. 
Such regulation affords and secures all of the benefits and 
advantages incident thereto. If such regulatory laws secure 
to the people good service, reasonable rates, and safe and 
efficient instrumentalities and facilities, then certainly there 
ean be no logical or convincing argument in behalf of the 
surrender of such regulations for the experimental and dan- 
gerous plan and principle of municipal or state ownership. 
In my judgment, the passage of public service commission 
laws in many states in the last few years marks a new 
regime, and gives to the public that service and those rates 
to which they are entitled, and gives to the companies that 
protection and that rate of return which the constitution 
and fundamental laws of the land permit, and at the same 
time avoids the dangers and pitfalls of municipal regula- 
{ion and municipal ownership. 

On this phase of the discussion, the fearless and strik- 
ing position taken by the Hon. B. H. Meyer, formerly 
Chairman of the Railroad Commission of Wisconsin, and 
now a member of the Interstate Commerce Commission, 
in an address at Madison, May 9th, 1910, is interesting and 
instructive. Chairman Meyer said: 

“Every student of municipal life understands the close 
relation which has generally existed between municipal poli- 
tics and the utilities located within the municipality. Here 
were original franchises to be secured, or existing ones to 
be amended, or expiring ones to be extended, and in the 
course of the proceedings relating thereto, bargaining was 
the order of the day. In this lay one of the greatest 
sources of corruption. Personal connections, influence, 
money, everything was resorted to in order to achieve the 
end. If a city council unfavorable to certain desires of the 
utility was in office today, what was more natural than to 
make far-sighted plans gradually to bring about a change 
in the composition of the council in order that the desired 
program might be executed at the proper time in the future? 
The general rule was that if the council of today will not 
do it, then some time in the future a council will be secured 
that will do it. 

“The local politician found in the utilities the most 
useful vehicle upon which to ride into office. It might be 
only a street lamp, the extension of a gas or water main, a 
little tail-twisting about some rate, but small as it might 
be, it was large enough for a campaign of the self-styled 
people’s champion. The establishment of central commis- 
sions takes away from these petty local leaders one of their 
most efficient weapons and most popular conveyances. The 
ostensible ery may be the invasion of “home rule,” but in 
reality it is frequently only the wail of the local politician 
who can no longer rest comfortably on the backs of the 
utilities in order to accomplish his selfish if not corrupt 
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desires. The central commission has taken the utilities out 
of polities. 

“Kiven a casual survey of the results of home rule with 
reference to the business of local utilities generally shows 
alternate periods of warfare and peace between the utilities 
and local authorities. This warfare has not always been 
righteous nor the peace honorable. It has been essentially 
a conflict of brute forces, frequently conducted by mer- 
cenaries ready to barter away with equal facility the rights 
of the honest investor or the just claims of the public. 
Scareely ever have these many years of home rule produced 
information sufficient for an honest and intelligent man to 
arrive at a judgment with respect to either rates or service. 
An occasional court record does provide such information, 
but that is not always to be credited to the local authorities. 
Nearly always these contentions déal with the question of 
rates. The equally important question of service is scarce- 
ly ever touched upon. It is the rate, expressed in dollars 
and cents, which ean be used most effectively to demon- 
strate the efficiency or inefficiency of the local political 
leader. In one city the bargain with the council might 
result in very low rates to the municipality and correspond- 
ingly high rates to private consumers. In another it might 
result in high rates to the municipality and correspondingly 
low rates to the private consumer. But what of that? In 
either case the soapbox statesman may stand with his 
thumbs back of his vest and proclaim from the depths of 
his heart his devotion to the publie good expressed in dol- 
lars and cents. To the uninformed and undiscriminating 
part of the public, the pride he takes in low consumers’ 
rates, in low hydrant rentals or low priced street lamps in 
the one case is as effective as in the other. What is it to 
him that private consumers pay excessive prices for water 
as a result of his hydrant rentals? Or what cares he that 
tax-payers, many of whom may not be water takers, pay 
excessive hydrant rentals in order that his friends may 
have cheap water in their homes? Hither position makes an 
excuse for him on election day. Furnishing light to the city 
whether gas or electricity lends itself to the same kind of 
treatment and the bribe of a free telephone is not to be 
despised. 

“In other cases, with the knowledge and acquiescence of 
the local authorities, the grossest discriminations have been 
practiced upon the patrons of the utility plants. In the 
same city there may be two competitors engaged in identical 
industrial enterprises, both using electric power for instance, 
but the one paying three times as much as the other for 
exactly the same service. Different private consumers may 
be paying rates varying hundreds of per cent. Some con- 
sumers may pay nothing even for what others pay several 
dollars per month. An indefinite number of illustrations 
of this kind could be adduced. In other words, local control 
of publie utilities has resulted in honeyecombing the serv- 
ices throughout the country with unjust discriminations in 
comparison with which the railway discriminations of the 
past, in the height of their existence, lose some of their 
notoriety.” 

I submit that Commissioner Meyer’s position is unas- 
sailable, and his argument is unanswerable. 

DANGERS OF REGULATION. 

Coming now to a brief discussion of the dangers of 
public service regulation, we come to a field that is ex- 
tremely important. It may be admitted, and in view of the 
foregoing facts and data, will be admitted that efficient, 


eapable and honorable publi¢ service commissioners can and 
do render invaluable service to the state and to the com- 
panies. If, on the other hand, the members of the state 
commission lack courage and integrity, and attempt to pros- 
titute their position and immense power for ulterior per- 
sonal or political ambitions, then and in that event the entire 
superstructure of regulation falls and such regulation be- 
comes a mere fiasco. Politics have no place in publie serv- 
ice commissions. The members of these commissions should 
be men of fine ability and integrity; of fearless and judi- 
cial temperament; otherwise the failure of the work will be 
just as great as municipal control has been in the past, and 
the fundamental vice of municipal control rests, of course, 
in the polities of ‘the situation. 

Another danger of public service regulation is the fact 
that many commissions are not able, or are unwilling, to 
take a broad, fair and reasonable view of the problems con- 
fronting them. If, for instance, values of publie service 
properties are placed low in order to satisfy popular 
clamor; if the law and the facts of the ease are ignored; if 
unfair, unreasonable, and confiscatory rates are imposed 
and ordered and if, generally speaking, the utilities are not 
accorded those rights, privileges and protection to which 
the law and the constitution entitle them, then the dangers 
and pernicious results of such regulation outweigh all of 
the advantages and benefits outlined above. ‘ 

Recently, in Washington, D. C., in conversation with 
the chairman of a certain public service commission of one 
ef the Mississippi Valley states, he stated to me that in 
no event should capital invested in public service properties 
be entitled to a greater net return than 2 per cent. The 
only argument which he presented in favor of such a state- 
ment was that capital, both active and inactive, in the United 
States, averaged no greater rate. This commissioner either 
overlooked or ignored the speculations, hazards and dang- 
ers incident to many investments in public service proper- 
ties. He apparently forgot that capital is frequently sunk 
in these enterprises for many years before any returns are 
received. He forgot that many of these great industries 
are constructed years in advance of the time and that large 
cities are frequently made possible by the foresight, judg- 
ment and wisdom of investors in publie service properties. 
In all other industries these facts and factors are rewarded; 
why not in the public service business? I answered him by 
saying that the courts, both state and federal, and the most 
eminent commissions of the United States, had almost uni- 
versally held that any net return under 6 per cent was un- 
reasonable, confiseatory and unconstitutional. His only re- 
ply was that the courts and commissions were wrong. I 
cite this conversation to show what I mean by one of the 
very grave dangers of public service regulation. 

Other dangerous tendencies might be noted at this time, 
but space forbids. 

In touching upon the last and final thought, as to how 
regulation can be made more effective, I simply wish to 
challenge attention to the fact that members of public utility 
organizations are not only employes of particular com- 
panies, but are citizens of the state. As such citizens and 
as such employes they are charged with the important duty 
of obeying the statutes and laws of the state. 

If they conscientiously perform that duty and discharge 
the obligations and duties imposed upon them by the public 
service commission law, there is no question but what regu- 
lation can be made more effective. Good service on the 
part of publie service companies can only come from effi-: 
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ciency, loyalty, industry and integrity on the part of its 
employes. A public service company can be no stronger 
than the character of the men who constitute it. ‘Such 
qualities and practices not only spell good service, but in the 
final analysis mean that fewer complaints are registered 
against the company, either with the company or with the 
commission. ‘The people generally require and are entitled 
to good service; whether or not that service will. be fur- 
nished rests in your power. 

The question of rates is generally a secondary and in- 
ferior one, and it is therefore essential that each employe 
should direct his best energy and ability toward good serv- 
ice. If so, the relationship between the company and the 
publie will be a pleasant one, and the relationship between 
the company and the public service commission agreeable 
and harmonious. The attitude of the average employe with 
whom the public comes in contact frequently determines 
the judgment and attitude of the public toward the com- 
pany which the employe represents. This is fundamental 
and needs only to be stated to emphasize its importance. 

The greatest enemy of public service regulation today 
is the unfair and unscrupulous municipal agitator, desiring 
political or other preferment and appealing to the sympa- 
thies and prejudices of the people. The people cannot al- 
ways be misled, however, and are rapidly coming to recog- 
nize and appreciate that there are two sides to the con- 
troversy, and that equity and fair treatment must be ac- 
corded the utility if the community is to progress and pros- 
per. ‘ 


Mr. Richard McCulloch, Vice-President United Railways of 
St. Louis, St. Louis, Mo., Had the Following to Say 
in Part on The Present Tendency of Public 
Service Regulation at Atlantic City 
Convention of American Electric 
Railway Association. 
The first state to establish control of public utilities was 


Massachusetts which, in 1885, placed its gas and electric 
light companies under the jurisdiction of the State Gas 
Commission. Other public utilities in this state were regu- 
lated by different commissions until July 1, 1913, when 
street and interurban electric railways, as well as gas, elec- 
trie light and water companies, were placed under the juris- 
diction of the new Public Utility Commission. In 1907 the 
states of New York and Wisconsin placed all of their public 
utilities under the control of state commissions, and gave 
these commissions what were then considered the widest and 
most arbitrary powers. Vermont followed in 1908, and 
Maryland in 1910. The laws of New York and Wisconsin 
serving as models, in 1911 public utility commissions were 
established in New Jersey, New Hampshire, Kansas, Oregon, 
Ohio, Washington, Nevada, Connecticut and California. 
Rhode Island followed in 1912. 

In 1913 an epidemic of regulation seemed to be preva- 
lent, and during that year publie utility commissions were 
established in Missouri, Indiana, Pennsylvania, Maine, West 
Virginia, Illinois, Idaho, Montana and Colorado. At pres- 
ent twenty-four states have public utility commissions, and 
in this number we do not include those states having rail- 
road and warehouse commissions having jurisdiction only 
over steam railroads, nor do we include the municipal com- 
missions, some of which have been later replaced by state 
commissions. Neither do we include corporation commis- 
sions exercising some of the functions of public utility 
commissions. Corporation commissions exist in Oklahoma, 
Arizona, New Mexico, North Carolina and Virginia. 

Municipal commissions have been established at various 


times in Washington, D. C., Wilmington, Los Angeles, St. 
Louis, Kansas City, St. Joseph and Denver. The Board of 
Supervising Engineers in Chicago, appointed to carry out 
the provisions of the Rehabilitation Ordinance, exercised 
some of the functions of a municipal commission. ‘The 
Publie Service Commission of New York, First District, 
although deriving its powers from the state, is to all intents 
and purposes a municipal commission, as its jurisdiction 
extends only over Greater New York. 

In this connection it may be stated that where municipal 
control through a commission already existed, municipali- 
ties have not welcomed the transfer of their powers to state 
commissions. During the consideration of the Publie Utility 
Act by the legislature of Illinois, a delegation consisting of 
the mayor and common council of Chicago appeared before 
the governor to protest against the interference of the state 
in the municipal affairs of Chicago, asking the exemption 
of that city from the jurisdiction of the state commission. 
Similar incidents have oecurred where other states assumed 


powers formerly exercised by municipalities. 


A municipal commission, however, is too close to the 
seat of contention to exercise a fair and impartial judg- 
ment. It is too apt to be swayed by unreasonable public 
clamor, newspaper attacks and personal grievances which 
interfere with the broad view of the situation necessary for 
a finding based on the rights of the public, while taking 
into account also the rights of the utility. A municipal 
commission, also for the lack of something to do, is apt to 
interfere unnecessarily in the operating details of the busi- 
ness and attempt to become managers instead of regulators. 

TENDENCY OF COMMISSIONS IN FINANCIAL MATTERS. 

With few exceptions, the public utility laws provide for 
control of capital security issues, providing for the sale of 
stock at par and authorizing the commission to require 
bonds to be sold at a discount which is established in each 
ease by the commission. This regulation adds to the diffi- 
culty of financing a public utility, as the price may be set 
too high or $0 much time may have been consumed in the 
investigation that the favorable moment for the sale of the 
securities may have passed. Stock without nominal par 
value, which was strongly recommended by the National 
Railroad Securities Commission, has not been provided for 
in any of the public utility laws. New York has a law 
providing for the issue of stock without nominal or par 
value, but public utilities are not permitted to take advant- 
age of it, although the law was strongly urged by former 
Chairman Stevens, of the Second District, and subsequently 
opposed by the First District Commission. 

It is fortunate for the public that the mergers of inde- 
pendent companies into large electric railway systems oc- 
curred before commission rule, because under the rulings 
of present regulating commissions such mergers would be- 
come a difficult problem. The large amounts of cash or 
par value of securities which were expended in purchasing 
competent street railways, or in payment for going concern 
values may be much in excess of the value of the physical 
property, and may not make themselves evident in an ap- 
praisal. 

In order to effect these mergers, or in order to electrify 
or rehabilitate the properties, large amounts represented 
either by cash or by capital securities were issued. The par 
value of the capital obligations usually exceeds the physical 
value of the property, and in some cases the funded debt 
is greater than the physical value. These securities have 
been issued in good faith and have passed into the handy 
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As the state laws and the commission 


of third parties. 
es a sub- 


rulings would require in the issue of new securitl sa 
stantial reduction in the par value of capital obligations, 
the satisfactory reorganization of companies so situated is 
practically impossible except through the tedious, expensive 
and distressing process of receivership. 

VALUATION. 

In the consideration of questions involving service, rates 
and rate of return, the valuation of the property is deemed 
important, since the theory usually adopted is that the 
publie utility is entitled to earn a fair rate of return, either 
upon the capital actually invested in the property and in 
the service of the public or, according to the ruling of some 
commissions, upon only the present depreciated value of the 
property. The value may be required for other purposes, 


such as for tax assessment, for reorganization, for munieci- 
asis for negotiations for extension or 


pal purchase, as a b 
franchises, or merely for the purpose of affording some- 
thing to do for the engineers of the commission. 

There are almost as many theories regarding valuation 
as there are experts in the valuation business, and the num- 
ber of these is growing daily. The literature on the subject 
of valuation, most of which has appeared during the last 
two years, is stupendously appalling. <A bibliography re- 
cently compiled by the American Society of Civil Engineers 
consists of exactly 999 books, theses and articles on valua- 
tion. 
The physical value of the property is usually determined 
by applying unit prices to an inventory. The accuracy of 
the inventory and the reliability of the unit prices may vary 
widely according to the experience, care, ability and honesty 
of those conducting the appraisal. To the value of the 
physical property is then added an allowance for overhead 
charges, such as organization, engineering, superintendence, 
contingencies, interest and insurance during construction, 
general expenses, etc. There is no unity of opinion as to 
the value of these intangible assets, the values allowed rang- 
ing from 10 to 51 per cent of the value of the physical 
property. If the present value of the property is to be 
determined, the value of the physical property is depreci- 
ated, according to its age or condition, in accordance with 
one of the several theories. 

Notwithstanding which theory is followed, the final valu- 
ation never represents what has gone into the property. 
Most of the large city properties have been built up piece- 
meal, under different supervision, during various stages of 
the art, under operating conditions, and sometimes under 
opposition. No theory of contingencies takes all this into 
account. Anyone connected with large enterprises knows 
the great differences which often exist between the final 
eost of work and the original estimate of the engineer. 
Some commissioners have great difficulty in appreciating 
that engineers’ estimates of reproduction cost are only, at 
the best, more or less intelligent guesses having relatively 
large probable errors. 

The question of valuation is at present in a more or less 
chaotic condition, with a strong tendency on the part of 
each new commission or chief engineer to advance some new 
theory to solve his particular problem. 

RATES OF RETURN. 

The wide variation in the rates of return upon the esti- 
mated capital invested in public utilities seems to be due 
to a great extent to the tendency on the part of commis- 
sions and public officials to confuse non-confiseatory inter- 
est rates as discussed, but not defined, by the United States 


Supreme Court with reasonable rate of return. In the 
proper performance of their duties, both to the publie and 
the utilities, regulating commissions should allow rate of 
return sufficiently high to induce capital to flow into the 
business which they are attempting to regulate. 

Rates of return varying from 6 to 8 per cent have been 
allowed, and in some instances commissions have declined to. 
reduce rates where the rate of return was as high as 10: 
per cent. 

Reasonable rates of return should vary with the cireum- 
stances of each case, with the location of the utility and 
with the hazard of the business. The rate should be higher 
for street railway utilities than for other public utilities. 
of similar magnitude. 

REGULATION OF SERVICE. 

The usual requirement in state laws is that the service 
shall be “safe and adequate,’ and that the rates shall be 
“Just and reasonable.” No definition is given of these 
terms, so it is left to the commissioners to determine in each 
case what is safe, what is adequate, what is just and what 
is reasonable. What is adequate service is largely a matter 
of opinion, as no standards for measuring the reasonable- 
ness or adequacy of service have been developed. 

Publie service regulation has come about in most of the 
states within the last three years. The conditions of opera- 
tion without regulation and operation under regulation are 
quite different. The change has been sudden, and it will 
require time for the utilities to adapt themselves to the new 
conditions as well as time for the commissions to digest the 
immense amount of detail, which they must do before they 
can intelligently pass on the problems presented. 

Regulation has been in force too short a time to sum- 
marize its results, and determine whether it is worth what 
it is costing, or is accomplishing what it was intended to. 
accomplish. Public service commissions may have been in- 
strumental in putting an end to certain bad financial prae- 
tices, but their growing disposition to interfere in the details 
ot the business, and their policy of eutting the rate of return 
to a barely non-confiscatory basis is not encouraging to 
investors. 

Any community is better served by a prosperous utility 
than by one which is struggling for existence, and it would 
appear that a far-seeing regulation would be one which 
would encourage the investment of private capital. The 
best interests of the public are surely not conserved when 
conditions of operation are made so onerous and rates of 
return are cut so low that capital cannot be procured for 
betterments and extensions to existing properties, to say 
nething of capital for the building of new properties. 


Mr. G. L. Myers, Secretary, Pacific Power and Light C., 
Has the Following to Say on Personnel of Public 
Service Commissions, Taken From the 
Company’s Bulletin. 


Regulation is no longer a subject of contention between 
party leaders or political parties, if it really ever was, and 
it is not, in any sense, a partisan question. It.is only a 
political issue in relation to the so-called “Trust Problem,” 
or in its proposed application to industrial corporations. 
The Progressive party accepts of monopoly in the field of 
industry and endorses regulation, the Democratic party 
positively refuses to do so, contending that competition 
should do the regulating. In its relation to public service 
corporations, it is a question concerning which practically 
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all people take common ground. Our changed social and 
economie conditions made it necessary, together with a grow- 
ing recognition of the principle that public utilities are 
natural monopolies possessed of large powers, existent and 
potential. However, if regulation is to be successful, we 
must have the right kind of regulation—regulation that is 
fair to the public and fair to the public service corporations. 
The publie service corporations have come to realize that 
such commissions are necessary, as much for their protec- 
tion as for the public’s. 

Much study and consideration has been given to the pro- 
visions of public utility laws in order to insure effective reg- 
ulation, and too little study and consideration to the per- 
sonnel of public utility commissions. The kind of regula- 
tion that is to be had is entirely dependent upon the effi- 
ciency of the commissioners who do the regulating. If there 
is not an efficient and competent commission, there cannot 
be efficient and proper regulation. The personnel equation 
is all-important and of the utmost concern to both the 
publie and the public utility corporations. 

A publie utility commission is essentially an adminis- 
trative and quasi-judicial body, in which are vested vast 
powers of regulation and control, even to the extent of ex- 
ercising close supervision and direction of the affairs of 
public service corporations. Control without responsibility 
is inconsistent. Therefore, it is necessary that men posses- 
sed of a sense of responsibility comprise the commission— 
men who ean be fair and just to the corporations, as well 
as to the public, and impartial and unbiased in their atti- 
tude and capable of judging of the merits and facts in- 
volved in cases with which they have to deal. 

As conditions exist, polities have too much influence in 
the make-up of commissions. A commissioner is often ap- 
pointed as a reward for political services rendered the ap- 
pointive power, or because of his political affiliations. 
Again, in some eases, geographical considerations enter into 
the selection of a commissioner. Sometimes he is appointed 
to strengthen the chief executive in a given locality, or 
because of other local considerations, or elected by districts, 
so as to insure district representation on the commission. 
This is often conducive to the selection of commissioners 
who are apt to be unfit or to the elimination of men better 
qualified. The commission is not of local concern, but it is 
of state-wide concern, and its personnel should not be based 
upon district representation. 

Furthermore,. under our present method of choosing 
commissioners, there is a lack of permanency because of 
politics. If one party is shorn of power and superseded by 
another, it generally results in a change of a commissioner 
or two and, in some eases, a change in the entire personnel 
of the commission, especially if it is appointive. Thus, a 
man scarcely becomes familiar with the duties of his office, 
conversant with the public utility laws and edueated in the 
regulation of public utility corporations before the is de- 
prived of office, not necessarily because he is incompetent 
and inefticient, but due to his not being affiliated with the 
party in power. 

The Interstate Commerce Commission is a success and 
has the confidence of the public because it is non-partisan 
in character, composed of men of ability, capacity, know- 
ledge and experience, and is subject to few changes in its 
personnel, There have been few changes since its inception 
and since its membership was enlarged. No publie body has 
more difficult duties to perform and none performs them 
with a greater sense of responsibility to the public and 


with more regard for the interests of the common carriers. 
The national commission itself is a powerful argument for 
non-partisan state commissions. 

We are never going to get the right kind of results 

through regulation unless we give regulation an opportunity 
to demonstrate and prove its effectiveness and get it down 
to a fair, business-like and scientific basis, so that all par- 
ties concerned can get intelligent, just and impartial con- 
sideration by a commission of experience and learning, 
having due regard for the rights of the public and a com- 
prehension of the conditions under which a public utility 
corporation operates. 
_ Mention has been made of a condition. If there is op- 
portunity for improvement or an undesirable condition to 
be rectified, the question naturally arises as to what is the 
remedy : : 

1. The commission should be elected at large by all the 
qualified voters of the state. This will eliminate appoint- 
ment by the governor or election by districts. 

2. ‘The election should be strictly non-partisan, and no 
party or other political designation should appear on the 
ballot after a candidate’s name. In a good many of the 
states judicial officers are selected in a non-partisan man- 
ner, and it would seem better if the name of the candidate 
for commissioner could appear on a separate ballot, along 
with those of candidates for judicial offices. 

3. The election of no more than one or two commis- 
Sioners biennially. 

4. The preferential system of voting should be adopted. 
This for the reason that it makes possible the selection of 
a candidate by a majority vote and tends to eliminate the 
possibility of the election of a candidate who may be unfit, 
but who has a large personal following. It has a tendency 
to make the electorate more non-partisan and discriminat- 
ing in its selection.and more probable the selection of a 
candidate better qualified and more capable. In instances 
where the preferential system does not meet with approval, 
the non-partisan elimination primary system should be 
adopted. 

5. The recall should be effective in all cases, more es- 
pecially where the term is for a period of four or six years. 
This will be the answer to the opponents of the long term, 
because it will make possible the retirement of an ob- 
noxious commissioner at any time. 

6. The term of a commissioner should be six years. 
This makes it possible for him to become reasonably fa- 
miliar with the public utility laws and the problems affect- 
ing regulation. In most of the states the commission con- 
sists of three members. This would make necessary the 
election of only one commissioner at an election. In no 
state is the membership more than twice the number of 
years of such a term, thus making it necessary to elect, 
at one time, no more than two commissioners. 

7. The payment of an adequate salary, so that the best 
services can be obtained, and experienced, learned and ea- 
pable men induced to become candidates. Too often the 
services demanded and required of a particular officer are 
totally out of proportion to the salary paid by the state, 
and prevent the acceptance of office by men who are prac- 
tical and experienced, and who have been successful and 
have a proper conception of business methods and adminis- 
tration. 

It would be impractical and undesirable to apply civil 
service rules and regulations because of the nature of the 
duties performed by a commissioner, but the method of 
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selection should be such that his tenure of office would 
depend upon merit and service rendered. 

In any event, the chief executive should not be vested 
with the power of appointment. If he is, the appointment 
will be determined by politics and the commission’s person- 
nel, at all times uncertain and changing. 


Mr. J. H. Pardee, President The J. G. White Management 
Corporation, Before the New York Electric Railway 
Association, on December 9, 1913, Said in Part: 

Some of us remember the early days of street railway 


development when the difficulties and problems which con- 
fronted the promoters and operators of traction properties 
were nearly entirely of a technical nature; the adventurers 
whose names shall always occupy prominent positions in 
the history of early railway construction were men of con- 
fidence in their own convictions that, in accordance with 
the fundamental laws of magnetism, mechanics, ete., the 
forces of nature could be successfully directed to the needs 
of transportation. The general public stood on the side 
lines, always interested, to be sure, in the progress, yet 
assuming no particular risk excepting, perhaps, that which 
they considered involved in the granting by communities 
to tramway companies the right to erect poles and overhead 
wires in public streets for the distribution of the deadly 
electric current. The publie during those-years cannot be 
said to have considered itself as anything in the nature of a 
partner in the development of traction properties, but rather 
that the latter were being developed by outsiders who, be- 
lieving it possible to successfully construct and operate 
street railways electrically, were willing to risk their for- 
tunes and direct their energies to such development. 

Today, as we all know, the situation is very different; 
the public is indeed considered a partner in the manage- 
ment of the affairs of public service properties. Promoters 
may be confident that electric railways can be successfully 
built as far as the purely technical features are concerned; 
they must now make sure that their schemes have the ap- 
proval of public opinion. Many have reaped handsome 
profits in this line of endeavor and some people, not fa- 
miliar with electric railroading, and giving way to that very 
natural human instinet which directs one’s criticisms at 
those who have been successful, have endeavored to sketch 
the successful promoters of public utility projects as high- 
waymen who bleed the public of its lifeblood by various 
methods among which they mention, particularly the treat- 
ment commonly known as “watering of stock.” 

In the discussion of present relations of public service 
corporations and the public, it is needless to inelude the 
“pros and cons” of past arguments regarding the proper 
position of each, the officers of street railway companies are 
now bearing heavy responsibilities of the new phase of 
utility administration, this being the guidance of public 
relationship. Traction lines are public servants existing 
for the comfort of the people and bearing to them certain 
well-defined obligations in the way of safe and adequate 
service at equitable rates; the public owes them fair treat- 
ment and protection from the indirect confiscation of their 
property by legislation making it impossible to earn proper 
returns on investments in such property. Due to the fail- 
ure of municipal ownership the public has found, after 
many costly trials of this inefficient method, that the most 
expedient and practical solution of the problem lies in the 
development of traction systems by private capital, together 
with proper and fair regulation by commissions represent- 
ing the public interest. 

It is certain that, from this eomparatively new system of 


¢ 

utility regulation, have come a great many abuses of the 
regulatory power. Prompted by an ill-advised publie opin- 
ion and, in some cases, ignorant of actual conditions, com- 
missions have been known to impose upon electric railways 
very onerous conditions, limitations, ete., which have so 
seriously burdened such companies as to actually set back 
their development to a very considerable extent by inspir- 
ing the ever cautious money leader with fear. Unreasonable 
regulation can, in the long run, harm no one but the publie 
itself, for it automatically, by the very laws of economies, 
inereases the rate at which money can be drawn into this 
field of investment, and hence the rates which the public 
must pay for service. It is the writer’s confident belief that, 
in the abuse of regulatory posers, the pendulum has now 
commenced to swing back and that public service commis- 
sions are coming more and more to realize their obligations 
to security holders as well as to the sovereign partner, the 
publie. 

Having the greatest confidence in the general integrity 
of our American publie, I believe most of the unfair bur- 
dens which have been saddled upon street railway com- 
panies with the consent of public opinion have been the re- 
sult of gross misconception concerning the affairs and con- 
ditions of operation of such companies. The greater part 
of the general public know very little about the electric 
railway business, and are easily misled by those who, being 
socialistically inclined, picture them as monstrous monopo- 
lies, turning over tremendous and unwarranted monetary 
returns to their owners. 

In conleusion, the writer is pleased to say that he be- 
lieves, in general, that public opinion has come to realize 
that it, too, must endeavor to establish a harmonious spirit 
of co-operation between street railway companies and those 
whom they serve, in order to arrive at the very best results 
for all concerned, and also believe we may expect to see a 
great improvement along these lines in the very near future. 


State Water Power Project in Germany. 

The Prussian Parliament has recently enacted a law ap- 
propriating $2,500,000 for developing water power on the 
upper reaches of the River Weser in Hanover Province 
and Waldeck Principality. It is proposed to utilize the 
water heads afforded by the already existing reservoirs at 
Hemfurt on the River Eder and Helminghausen on the 
Diemel, both source streams of the Weser, and later to con- 
nect these power plants with a third to be built at Munden, 
where the conflux of the Rivers Fulda and Werra gives rise 
to the Weser proper. In keeping with the more recent 
Prussian policy of direct development of water powers by 
the State, the waterways department of the Prussian Min- 
istry of Public Works will undertake not only the con- 
struction but also the subsequent sale, up to a certain point, 
of the power to be developed. 

The region to be served includes 13 counties in Prussia 
and 3 in Waldeck, representing a total area of about 2,500 
Square miles and embracing a population of about 600,000. 
It is estimated that approximately three-fourths of the 
prospective demand will be municipal and industrial and 
one-fourth agricultural. The current will be distributed 
to 15 points within this region by means of a 40,000-volt 
transmission system, which will be about 215 miles in total 
length and will cost to construct about $405,000. At each 
of the 15 points mentioned there will be a transformer sta- 
tion, where the current will be stepped down from 40,000 to 
6,000 volts and delivered to the county governments or com- 
panies. : 


Janvary, 1914. 


ELECTRICAL ENGINEERING 35 


(Formerly Southern Electrician) 


Tall Building Developments in the South 


and Electrical Considerations 


(Contributed Exclusively to Electrical Engineering). 
BY WILLIAM C. SPIKER, ©. E. 


Electrical Considerations in the Design of Tall 
Buildings From Standpoint of a Consult- 
ing Civil Engineer. 


Sel the next five years, from twenty to thirty 
million dollars will probably be expended in the con- 
struction of tall buildings in the cities of the Southern 
states. Without a definite knowledge of the number of 
such buildings that have already been constructed within 
the last four years, the writer can count from memory 
forty tall buildings in fifteén Southern cities which together 
have cost from twelve to fifteen million dollars. A large 
proportion of these buildings are ten stories high and over, 
which places them in the class commonly known as “sky- 
scrapers.” 


It is generally conceded that electricity, together with 
the elevator, has made this type of 
construction possible, practicable and 
economical. The high stories of of- 
fice buildings in a busy city are now 
popular on account of the fact that the 
air is much fresher and cleaner, and 
there is less noise than in the cases of 
offices on floors nearer the ground. 
This, coupled with the ease of reach- 
ing a thirty-story office with good day- 
light and good light at night through 
electricity, makes the sky-seraper de- 
sirable for office use from the stand- 
point of the tenant. If it were not 
for electricity, however, some of these 
features would be wanting and the 
popularity of the sky-scraper corre- 
spondingly reduced. 

From the standpoint of the owner, 
very tall buildings would be commer- 
cially unprofitable if it were not for 
the features above noted, for under 
present conditions the demand for 


upper stories often enables the secur- 
ing of higher rents for same. From 
the standpoint of the community, tall 
buildings are not as economical as they often are to the 
owner. In fact, if the owner of a tall building had to pay 
to the owners of surrounding property the value of the 
light which the tall building takes from the other property, 
there would not be nearly as many tall buildings as there 
are now. In England, there is a law which practically pre- 
vents tall buildings, and the law is based simply upon the 
fact that when a man builds a tall building on the lot 
line of a neighbor, he necessarily cuts off his neighbor’s 
light. There is, therefore, a large probability that very tall 
buildings, from the broad point of view of political and 
social economies, are not desirable. 


Although electricity has made tall buildings practicable 
and possible, the writer believes that electricity will 
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eventually make it practicable and possible to discontinue 
the construction of very tall buildings. If cities were clean 
and free from smoke, there would not be anything like the 
advantage of building very tall buildings that there now is, 
and unquestionably it would be mist desirable to build a 
city having no buildings over ten stories high, thus making 
it more beautiful than a eity with structures ranging from 
two to fifty stories high. If the agencies at present at 
work are successful, electricity is going to make it possible 
to have cities clean and free from smoke, and to make 
transportation easy and rapid. When this result has finally 
been accomplished, it will not be economical or desirable 
from an esthetic point of view to construct buildings over 
ten stories high. 

It will, however, always be desirable to have the offices 
of a city located in a comparatively 
small section, and for this reason of- 
fice buildings should be built in such a 
location as to take all the advantage 
possible of light from street areas, 
and be built with very wide open courts 
between them. In the writer’s opinion, 
buildings which are not as high as 
eight to ten stories should not be over 
two or three stories, except possibly in 
the case of warehouses and department 
stores. A building which is not worth 
a good elevator is not worth an elevator 
at all and, therefore, should be kept 
lower than four stories, so as not to 
need an elevator. If an elevator is 
put into a building, however, the build- 
ing might just as well be ten stories 
high, and so long as cities are as filthy 
and smoky as they are today, the more 
ten-story buildings the better. 

Regarding the features of electrical 
! installations, such as electric lights and 

electric conduits in buildings of all 

classes, the writer believes that design- 

ers of buildings, manufacturers of 
electric equipments and fire underwriters should get closer 
together and work out a standard construction and methods 
of installing wires and conduits in buildings, in order to 
improve on all of the present methods. No doubt, every 
one interested in building construction is working more or 
less along these lines, but it seems rather apparent that 
they are not all working together. 

The general practice at present is to build a wire and 
pipe shaft up through a tall building, and then it seems to 
make little difference what the construction is, run the 
wires and pipes from the shaft to the various terminals in 
the easiest way possible. The building is usually planned 
without regard to the details of conduit installation, except 
possibly the single shaft up through the middle of 
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the building and the wiring is roughly marked out. The 
wiring and piping should, to best meet all conditions, be 
planned before the scheme of construction of the building 
is decided upon. In case of a reinforced concrete building 
where this is not done, the writer has seen the conduits 
put in in such a manner that the reinforcement was neces- 
sarily practically all in the top of the floor slab, while it 
should be in the bottom, and he has seen enough conduits 
go through the end of a beam where shear in the beam was 
necessarily high, to practically double the stress figured for 
the beams, and be the cause of a possible failure. 

As long as pipes and conduits are put into floors and 
partitions in any place possible after the building has been 
built or after it is planned, it will be necessary to break 


up or take up or cut up something to make a place for this 
equipment. There is often waste space in a building which 
might be utilized for pipes and conduits if plans for same 
accompanied the design, while as most designs are made, 
valuable space is utilized for the purpose. Nearly all floor 
construction in permanent buildings is made thicker than 
otherwise necessary merely to allow room for conduits and 
pipes to go any place and in any direction which may seem 
to be convenient for contractors after the building is 
nearly completed. <A little extra planning ahead of time 
aud possibly a little extra expense for pipes and conduits 
would be many times saved in construction and in cutting 
and changing after a building is nearly or quite completed. 


Our Trade With lone America and How 
to Prepare For It 


(Contributed Exclusively to Electrical Engineering). 


BY HON, 


HE Panama Canal, which has now been practically 

completed by the United States, constitutes perhaps 

the greatest promotive gift to the commerce of the world 

ever made by any nation. In faet, it would even appear 

that other nations are likely to reap the first benefits of 
this new trade facility more promptly than our own. 

The interest of the commercial public 


of the United States, however, has been 
stimulated by the wonderful success of 
the work of our engineers at Panama, 


and more attention has been directed 
towards our export trade with South 
American countries than ever before. 


One result is that there has developed 
a tendeney to the 
of that continent in a distorted perspect- 


view commerce 
ive, and many somewhat exaggerated 
statements have been made by enthusi- 
asts in regard to the great future possi- 
bilities of this trade. No one is more 
interested in this subject than the writer, 
and it is felt that it is wise to direct at- 
tention to certain phases of the matter, 
a knowledge of which is essential to a 
reasonable view of the conditions in the 
countries to the south of us and to a 
sane appreciation of the probable ad- 
vantages which will come to us from the 
completion of the canal. 

It is noteworthy that in much of the 
comment on this subject it is assumed that our commerce 
with all the South American countries will be materially 
affected by the canal, and it seems to be forgotten that 
Argentina, Brazil, Venzuela, Colombia, Uaquay and Para- 
qua will be reached through the canal only by the small per- 
centage of our exports. which may _ originate on 
west coast. It will instead be the trade With 
Europe, and with the East of the United States which 
will be of the greatest importance to our west coast 
areas when the canal is opened, rather than the com- 
merce with South America. It is also well, too, to. keep in 
mind that it is unlikely that there will come any sudden 
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growth in the purchasing power of the residents of Latin 
America when the canal opens. The countries on the west 
coast which are really brought into closer commercial touch 
with us, occupy a very narrow fringe of territory, much of 
it desert, between lofty mountains and the Pacifie ocean, 
and the entire population of that coast is only about 15 
millions, with the buying capacity of 
the people still relatively small. Of the 
trade of that area, we already have about 


20 per cent. Only two manufacturing 
countries have more, and we can hope 
only to increase somewhat our share of 
We cannot expect to 
monopolize it. Many purchases made 
by these people will always be supplied 
from Europe, either because we do not 


this ecommerce. 


or cannot produce the articles in ques- 
tion, or because the sympathy of the 
Latin American hvith European ‘pro- 
duets is too strong to be disturbed by 
any efforts of our exporters. Still, with 
this qualifying preface, intended as a 
warning against making an over estimate 
of our prospective trade, there remains 
enough to justify us in urging a close 
study of Latin America, and an active 
and intelligent attention to the markets 
CHIEF OF in that part of the world. 

It is methods of securing trade in- 
formation about South America that 
it seems important in this article, to direct the attention 
of readers, rather than give specific instances or 
details which might be valuable to individual firms with a 
desire to enter the field of that trade. There is already 
established a vast system for the collection and distribution 
of useful information in regard to this commerce, but the 
business man in the United States is slow to familiarize 
himself with it. He is often needlessly balked in his 
search for the knowledge that is to be had for the asking, 
if he knows where to ask for it. Any American firm which 
may desire to embark on trade with South American coun- 
tries can establish in a short time a volume of information 
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and ample record whieh will permit it to handle such trade 
intelligently. For years our consular officers have been re- 
porting in great detail on conditions in Latin America, and 
these reports have been published very fully by the Depart- 
ment of Commerce. This department has also sent special 
agents again and again through all the countries in ques- 
tion and intensive studies of trade conditions, general and 
specifie have been made, and the results embodied in reports 
which are available to any one. No business man need 
remain in ignorance of the main facts in this field, for if 
he so desires he can establish quite a library of books about 
South America made up of government reports. These 
reports are full of practical information, and present a 
complete picture of conditions, commercial, social and 
political, and afford a basis for sane conclusions by pros- 
pective exporters, with respect to the advisability of enter- 
ing the Latin American field. 

For example, there is printed every year in the Daily 
Consular and Trade Reports, a review of the trade of each 
of these countries giving all the salient features of its com- 
merce for the preceding twelve months. These annual con- 
sular reports constitute the current trade history of each 
Latin American republic, and a study of them cannot fail 
to afford either a clear view of possibilities for new trade, 
or lead to the conclusion that the field is not an attractive 
one for certain products or activities. 

With the information in regard’ to topography, popula- 
tion, wealth, industries, evstoms, language, weights and 
measures, currency, trade conditions, market and transpor- 
tation methods and similar matters, which it is easy to 
obtain from readily available consular reports or the bulle- 
tins and monographs of the Bureau of Foreign and Domes- 
tic Commerce, or the Pan American Union, business men 
ean then carry their studies still further in any direction 
that may attract them. 

Special investigations have been made in South America 
by the commercial agents of the Bureau of Foreign and 
Domestic Commerce, into the markets for drugs and chemi- 
als, boots, shoes and leather, cotton textiles, flour, canned 
goods and proprietary medicines, and reports are now 
available in regard to these special markets. Further, a 
careful study of customs tariffs, port charges and the exist- 
ing methods of imposing import duties has been made by an 
expert of the same bureau and will soon be printed. <A 
record of the freight rates for commodities from New York 
and other Eastern cities, to ports and cities on the west 
coast of South America, is available and similar records 
for the east coast ports of South Ameriea, and from other 
ports of the United States are planned. A general mono- 
graph brought up to most recent date, in regard to South 
America, will soon go to press and can be added to this 
trade library of facts about Latin America. 

Nor is this all. The consuls in these countries have re- 
cently sent in new lists of prospective buyers of American 
products, and there is now in press a trade directory of 
South American merchants and buyers, which can be used 
in establishing new trade connections. The methods of 
extending credits in the cities of the Southern hemisphere 
are described in a monograph on “Foreign Credits,” and 
soon a special study of banking will be made to supple- 
ment the work already accomplished in this field. 

The Department of Commerce prints each month and 
each year a record of the existing volume of our trade 
with all foreign countries, and gives this trade in such detail 
as to articles and products as will permit a business man 
to learn the amount and trend of the sale of his own prod- 
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uct in any foreign land. Few study these figures as they 
deserve to be studied, as the average man finds a statistical 
table pretty dull business, and will not take the trouble to 
dig out the real meat that is usually concealed for him in 
that type of official document. 

When all this flood of facts and figures has been 
digested by the would-be trader, there will still remain ample 
scope for the aid of the private commercial agencies in 
supplementing his efforts. The eredit houses give the com- 
mercial ratings of firms in South America, as elsewhere; 
and the commission houses handle the details with respect 
to shipments, tariffs, packing, preparation of invoices, pay- 
ment of consular fees and similar matters. The steamship 
lines are always seeking export freight and passengers, and 
many commercial organizations have active foreign trade 
departments which show a commendable activity in assisting 
the development of this commerce. 

Enough has already been said, surely, to convince the 
reader that he need not grope long in the dark in searching 
for the details of this subject, if he cates to study it. No 
real mystery is attached to it. What difficulties exist are 
those that lie in indifference and a provincial attitude to- 
wards countries other than our own. This is linked with a 
strong reluctance on the part of our young business men 
to undergo the drudgery involved in learning to speak a 
foreign tongue, and an unwilling attitude towards a long 
residence in foreign countries. We cannot expect to make 
serious inroads into the trade of Germany and England 
with Latin America until we are willing to go after the 
business in the same earnest way shown by these nations. 
Their trained agents, familiar with the customs of the 
people, able to speak Spanish or Portugese fluently, and 
willing to make a permanent residence in Latin America, 
will be found throughout all these countries, and all the 
facilities of trade, the banks, steamship lines, the eredit 
agencies and similar factors of commerce, are much more 
closely allied to the trade of our rivals than to our com- 
merce. Until we place our exports on equal terms in these 
respects, we must be willing to take second. rank in our 
commercial relations with South America. That we will 
long aequiesce in holding that place is not to be believed. 
Already there are many indications of a new spirit towards 
this subject and it is certain that we shall overcome the 
various obstacles to our commercial development as we 
fully comprehend them. 


it is considered by German interests that loeal inhabi- 
tants are best served if the state itself delivers power to 


surrounding county governments for distribution than 
if it is sold to some private distributing concern. 
Under the proposed arrangement of a new water 


power system, the existing steam plants will be allowed to re- 
main idle except when owing to low water or heavy demand, 
they are called upon to assist the waterpower stations. Elee- 
tricity will be sold to two cities and a railway ad- 
ministration at 0.714 cent per kilowatt-hour and purchased 
from them when needed at 1.428 cents. According to esti- 
mate it will be necessary at the outset to buy only 2 to 3 
per cent of the total current consumed in any year not at- 
tended by unusual water conditions. It is possible that in 
the future direct sales will be made to other large estab- 
lishments, such as manufacturing plants, ete., but for 
the present, except in the three instances noted, the power 
will not be sold to ultimate consumers, but to the county 
governments or to companies formed in one or more coun- 
ties under special provisions of law. 


38 


ELECTRICAL ENGINEERING 


JANuARY, 1914. 


(Formerly Southern Electrician) 


Electrical Progress & Developments For 1 913 


(Written for Electrical Engineering). 
BY D. H. BRAYMER. 


A Compilation of Opinions and Reports on Tenden- 
cies of Engineering, Manufacture and 
Installation. 

HERE are certain tendencies that seem to be char- 
acteristic of every twelve-month period in the develop- 
ment of the electrical industry. The early years form a 
period of invention and new applications, while later years 
have formed a period of standardization of apparatus and 
systems and the extention of successful applications. The 
tendencies at this time that are of most interest to electri- 
cal men are, therefore, tendencies in the manufacture of 
electrical equipment, progress in its application and the 
trend of engineering and management in connection with 
present-day engineering projects. 
In the central station field, the past year has witnessed 
a continuation of electrical construction on a large scale, 
the building of large new generating stations, and additions 
to existing ones, to form a part of a large inter-connected 
system for the generation and transmission of  elec- 
trical energy over a considerable area. Surprising as it 
may seem, from the vast amount of capital being used 
in this work, rates for service continue to decrease, and 
the quality and reliability of service continue to increase. 
The consolidation and merging of electrical properties con- 
tinues to an ever greater extent than in the past, and is 
probably the important general development in the central 
station field for the year. The grouping of a number of 
stations under one management properly equipped with 
engineering ability and capital and a broad-minded policy 
has proven a benefit not only to the stockholders, but to 
the public as well. It has been found that a permanent 
cheapening of public utility service cannot be secured by 
competition and duplication. The lesson has been an ex- 
pensive one, yet the result has in a way offset this feature, 
for the smaller company has learned that a fair return ean 
be made on an investment, a fair rate given and a good 
service rendered under economical conditions of operation 
and management. 


High Tension Transmission. 


In the field of transmission and distribution of elec- 
trical energy, the voltages continue to increase, and as 
they increase, new problems of design and construction 
arise. The important problem seems to be the fitting in 
of the new developments embodying the best of present- 
day design, with parts of an existing system. Here the 
increase in size of generators, transformer units, and of 
generating stations and inter-connected sub-stations with 
their distributing lines, makes the transmission of elec- 
trical energy as interesting as it is complex. For all of 
the fact that new conditions present new and varying prob- 
lems, it is most gratifying to know that as yet few ob- 
stacles have been met that are impossible of solution and 
electrical transmission is constantly making possible the 
application of electrical power, not only in industrial plants 
and for lighting our towns and cities, but in new fields 
seemingly closed only a few years back, such as coal: mines 
and the furnishing of motive power for steam railway 


Equipment has now been successfully designed and is 
being constructed for extreme voitages. Already 140,000- 
volt transmission is being used by the Au ‘Sable Electric 
Company, in Michigan, and 150,000-volt operation by the 
Pacific Light & Power Company, in the West. The limit 
of transmission voltage is not yet, we are advised by F. 
W. Peek, Jr., of the General Electric consulting engineer- 
ing staff, in a paper recently presented before the Frank- 
lin Institute. He mentioned the fact that transformers 
have been designed and built up to a million volts, and that 
a quarter of a million volts may be used for transmission, 
except at high altitudes, without excessive diameter and 
spacing of conductors. However, the line conductors must 
be large for high voltages to prevent the loss due to 
corona, and besides line insulator design and construction 
is now a more serious limit than corona, for when a string 
of insulator units becomes long, the voltages along the 
string are not balanced, but tend to become higher across 
the unit nearest the line. After 2 certain point has been 
reached, the addition of extra units helps very little. The 
most serious limit to the insulator is the unreliability and 
uncertainty of porcelain. It is apparent, however, that 
some of these troubles can be gradually worked out by a 
re-design of the parts. At the present time, therefore, 
it seems that the transmission line voltage limit and many 
construction problems hinge on considerations of a mechan- 
ical nature and on economy, rather than on electrical con- 
siderations. Further, Mr. Peek expressed the opinion that 
the energy naturally concentrated at any point will be 
exceeded by the demand in the surrounding country before 
the transmission distances become so great that voltages. 
above the corona or insulator limit are necessary. It 
seems probable that on this account the whole country could 
be tied together at about 200,000 volts and the energy that 
would be an excess at one point transferred to take care 
of the peak at another, and thus keep the load factor high. 


Two of the important problems that seem to be import- 
ant and serious as time wears on and as experience is. 
accumulated, are protection of lines and transformers and 
the taking off small amounts of power from high tension 
lines in an economical and satisfactory manner. It is gen- 
erally recognized that long transmission lines are not at 
the present time adequately protected against lightning. 
Conditions of protection are now so very much better in 
stations than on lines, that interruptions of service are in- 
variably due to damage to some point of the transmission 
line. From the suecess of methods now in use or under 
development for the protection of transformers and gen- 
erators, it is certain that with their perfection nothing 
will cause danger to apparatus except negligence. As a 
protection for apparatus against lightning at this time, the 
aluminum electrolytic arrester is considered most efficient 
and is most used where the appartus to be protected, or 
the severity of conditions justify the expense of installa- 
tion. In other cases, the multi-gap arrester seems to fit in, 
especially in distribution work around 2,300 volts. For 
high degree of protection, lightning arresters must be 

The cost of high voltage lightning arresters makes their 
installation impracticable for line protection. Overhead 
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ground wires have therefore been depended upon for the 
protection of transmission lines. While there is no tangi- 
ble way of estimating the protective value of ground wires 
except by comparison of line troubles of a large number 
of systems operating with and without them, the thous- 
ands of dollars being spent for ground wire construction 
each year from data and experience as yet secured, seems 
to be justifiable. Conditions of operation have, 
however, been pointed out where their use is questionable. 
Suffice it to say that the ground wire situation is one on 
which much technical consideration can yet be given for 
its definite solution and justification over and above a 
value and use to shield line wires from direct lightning 
strokes and the absorption of transients by mutual induc- 
tion and increased capacity to ground. 

Ares, short circuits and high tension switching are still 
“bugbears” to the operating engineer since they produce 
low potential oscillation and impulses of high frequency 
that travel along a line and have a tendency when reaching 
apparatus containing inductance and capacity, such as a 
transformer, to create a destructive voltage. Line insu- 
lators have a peculiar habit of occasionally failing due, it 
has been suggested, to such transient effects, being of high 
voltage and finding the weakest insulators. As a partial 
protection against these high frequency oscillations, it has 
been found best practice to do all switching on the low 
tension side and equip generating stations with proper bus 
sectionalizing reactances. 

With the success attending the installation of large out- 
door sub-stations, there has sprung up a demand for a 
simple form of sub-station structure and design of equip- 
ment to enable the taking off of small amounts of power 
from high tension lines. It is necessary that this equip- 
ment be installed and maintained at a cost that is in keep- 

ing with the revenue that can be expected from the load 
that is to be taken off. Already designs of such stations 
are in use, consisting in the main of 3-phase, pole-type, 
horn-gap switches protected by fuses and used in connec- 
tion with out-door types of transformers. The cost of such 
stations range from $15 to $20 per Kw., exclusive of poles 
and installation cost, and while this price is within reason 
for a demand of a good load factor, there are details of 
construction that makes this an important problem and 
one on which much development may be expected during 
the coming year. The metering of the total load for such 
small sub-stations seems to be an important consideration 
and one calling for practical arrangement of special in- 
strument transformers. Already one Southern company 
has the matter under consideration, and a design of trans- 
former containing in its own case the necessary instru- 
ment transformers is being constructed to enable metering 
at the smallest installation and maintenance expense. 


Transformers for Transmission Systems. 


Transmission engineers now claim that since the cur- 
rent-carrying capacity of transmission lines ranges from 
15,000 to 40,000 Kw., the most economical size of high 
voltage transformers is from 6,000 to 10,000 Kw., arranged 
in one bank, using single-phase transformers for lines up 
to about 25,000 Kw. and in two banks in parallel for each 
line above this capacity. While transformers may be con- 
nected either in delta or in Y, it is generally conceded that 
the isolated delta connection is preferable on account of 
increased reliability of such a system. It is claimed that 
under normal operation the voltage stress of apparatus is 


the same, whether the isolated delta or the grounded Y 
connection is used, but in case of a ground on one wire, 
the isolated delta system will naturally be exposed to a 
higher voltage above ground than would be the ease with 
the grounded Y system. The disadvantage of the grounded 
Y system, however, is that any ground of the line wires 
will cause a short circuit, and thus a shut down, which is 
not the case with the delta system, where operation has 
been known to continue in such a case for a week with 
one of the lines grounded. 

An important consideration in connection with trans- 
formers of large capacity is a design such as to limit the 
eurrent output of the system which it feeds at times of 
short circuit. It is also important that the transformer 
should stand the tremendous mechanical strain which its 
windings are subjected to on short circuit, and on this ac- 
count transformers are designed with a considerable higher 
reactance than formerly, this value being from 2 to 6 per 
cent in present designs. 

It is also found convenient for systems which are sure 

to expand to provide transformers with taps. It has been 
found desirable to begin the operation of a system at half 
the ultimate voltage, and to accomplish this, transformers 
are provided with 50 per cent taps on the high voltage 
winding. It is customary also to provide high tension 
windings with four 2% per cent taps below the normal 
operating voltage, so that these taps may be used in com- 
pensating for the line drop as the load increases. 
* In the design of transmission systems, it is being recog- 
nized that emergency conditions must be taken care of. 
It is usual to arrange for such by installing automatic de- 
vices so that the disturbing part or piece of apparatus 
can be eut out as soon as a condition is recognized and 
the remainder of the system left undisturbed. By properly 
installing such automatic devices and relying on good op- 
eratives, trouble can be sectionalized. It is, however, prob- 
able that with the extensive growth of large transmission 
systems, that more automatic operation of high tension 
switches will be required and greater reliance placed on 
them than on operating ability. 

The selection of a voltage for distribution where there 
are a number of small demands to be supplied, seems to 
be an important one, yet handled differently by different 
transmission companies. The voltage must be high enough 
for economical transmission, and yet not so high that the 
cost of sub-station equipment consisting of transformers, 
switching and protecting apparatus, is so great as to make it 
impossible to render a fair return on the capital invested. 
The development, therefore, of an out-door transformer 
and its switching and protecting equipment at a moderate 
cost, and the development of an inexpensive out-door struct- 
ure, seems to indicate that the most economical voltages for 
transmission serving small demands is in the neighbor- 
hood of 22,000 or 33,000 volts. These voltages are high 
enough to carry a considerable distance with small loss, 
and the cost of equipment not be excessive. One manu- 
facturer makes the statement that as many transformers 
have been installed during the past year of a capacity up 
to 100 or 150 Kva. and voltages above 16,500, as in all 
previous years, which is ample indication of the tremend- 
ous expansion of power transmission systems. 

Among the notable power developments completed dur- 
ing the past year, the one at Keokuk, on the Mississippi 
River, probably attracted the greatest attention. Over 
half of the power generated here is stepped up for trans- 
mission to St. Louis by means of eight 9,000-kilowatt trans- 
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formers. Power limiting reactances are also used in this 
installation, and the use of such reactances for limiting 
short cireuit current has proved a very economical safe- 
guard. 

The Big Creek installation of the Pacifie Light & Power 
Company, to operate at 150,000 volts, is also interesting, 
since it is the first system to be put in operation at such 
a high voltage. There is little radically different in the 
construction of apparatus used except that the transform- 
ers show the highest development in design and the use of 
insulation. It is interesting to note that for these high 
voltage units, there is employed an extension of the already 
well developed condenser terminal instead of using 
some untried scheme The developments of the 
existing line seem to meet the conditions imposed by 
the higher voltages in an entirely satisfactory manner. 


A recent installation of more than usual interest is one 
by the Southern Power Company, consisting of a portable 
sub-station for power and lighting. Different from most 
portable sub-stations, this one contains only transformers 
with switching and protective equipment. There will be 
three transformers, each of 1,000 Kva. capacity of the self- 
cooling type. The high tension voltage will be 100,000, and 
the transformer designed so that it can be used on voltages 
of 100,000, 44,000 or 13,200-volts. The low tension coils 
be arranged for 13,200 and 2,200 volts. This portable sub- 
station ean be sent from place to place and used while 
repairs or extensions are being made at the various sub- 
stations. 

Self-cooled, oil-insulated transformer design has, during 
the year, taken another step in the direction of increased 
size with the introduction of pressed steel radiators, used 
in cooling the oil. Transformers, with practically the 
same internal construction as is used in water-cooled units, 
are thus equipped, and have all the advantages heretofore 
only known in the small self-cooled units. The largest 
transformers of this type so far built are rated at 3,000 
Kya. per unit, and were supplied to the Southern Power 
Company for out-door use on 100,000-volt lines. A num- 
ber of transformers equipped with pressed steel radiators 
are at present being built for the Isthmian Canal Commis- 
sion for use on the Panama Canal Power system. 


As already mentioned, out-door service has become quite 
popular and transformer design for same has practically 
no limitations in regard to size and voltage. Climatie con- 
ditions of all sorts have been met with practically no trou- 
ble whatever. (Several units of 3,000 Kva., 140,000-volt 
rating, have been installed by the Eastern Michigan Power 
Company, and a.number of other units for 7,500 Kva., 
120,000 volts service by the Utah Power Company. 


The use of structural steel in out-door transformers of 
moderate ard large size has been in the course of develop- 
ment for several years, but until now the most modern con- 
struction contains no cast metal, except small parts, such 
as lugs or clamps and fittings., Structural shapes, I-beams, 
angles and channels are used as supports and clamping 
structures of core and coils, in nearly every case where cast 
iron in large pieces was at one time used. ' 

Developments in insulation of distributing transform- 
ers to obtain safety as well as durability, has been brought 
about by the Westinghouse Electric & Manufacturing Com- 
pany, by providing solid barriers of micarta, which afford 
great mechanical as well as dielectrical strength. Insulating 
testing transformers and their control have also been fur- 
ther developed hy this company and transformers giving 


500,000 volts from high tension to ground under normal 
conditions have been put into successful operation. 

With the increasing use of feeder regulating equip- 
ment, the auxiliary equipment for the automatie control 
of induetion regulators has been developed to give better 
regulation through quicker response to voltage fluctuations. 
In Westinghouse designs this has been accomplished by use 
of quick-acting magnetic brakes and the use of controlling 
relays with compounding coils that eliminate chattering 
and hunting. ; 

A new regulator of General Electrie design has been 
put on the market which is unique on account of its small 
size and automatie operation. It is of such construction 
that it may be suspended on poles, the same as distributing 
transformers. It is used in connection with outlying cir- 
cuits, on which good voltage regulation is desired, but which 
are too far from the central station or sub-stations to have 
the benefit of centrally located regulators. This regulator 
is motor operated, of the induction type and, although it is 
in ecireuit continuously, contains no moving electrical con- 
tacts. 


Prime Movers—Water Wheels and Steam Turbines. 


The use of single runner, vertical shaft turbines for low 
and medium-head hydroelectrie installations, has been an 
interesting feature of several important water power de- 
velopments. This type of hydraulic turbine is now being 
used where either the vertical shaft multi-runner or the 
horizontal shaft multi-runner has heretofore been used. In 
former years in order to obtain a reasonably high speed on 
low head developments, it was necessary to resort to the 
two-runner units. During the past year or so the develop- 
ment of high speed runners for low-head has made it pos- 
sible to obtain high speed with only one runner per unit. 
With high speed runners there is necessarily a very high 
discharge velocity, and in order to regain the energy con- 
tained in this discharge from the turbine runners, it has 
been necessary that the draft tube diffuse the water very 
eradually and that sharp bends be avoided. With two 
runner units, it is in some eases impracticable to avoid 
abrupt changes in the shape and sectional area of the 
draft tube, and it therefore follows that with multi-runner 
units equipped with high speed runners, very high effi- 
ciency is impossible. Also with multi-runner turbines, the 
amount of operating mechanism is more than double, and 
on this account the danger of a shut down due to this part 
of the turbine being put out of order is increased. 

Single runner turbines of the I. P. Morris design have 
been installed by the Appalachian Power Company in Vir- 
ginia, the Augusta-Aiken Railway & Electric Corporation 
on Stevens Creek, Georgia, the Alabama Power Company, 
at Lock 12, on the Coosa River in Alabama, and the Mis- 
sissippi River Power Company, at Keokuk, Iowa. The 
hydraulie turbines installed at Lock 12 by the Alabama 
Power Company are the most powerful wheels of this type 
that have yet been undertaken for installation in this eoun- 
try. 

In regard to steam turbine design, the Westinghouse 
Machine Company reports a new design of units which 
will enable the production of capacities of 30,000 Kw. and 
above. Such turbo-units will be known as cross-compound 
type. The “cross-compound” idea is not an entirely new 
one, as in the very early days of Parsons turbine design, 
two separate and distinct turbines were mounted on the 
same shaft with one large generator. Due te 
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ments in the design of these units, and the difficulty of 
proper alignment, this design was suspended several years 
ago in Westinghouse practice by one larger horizontal tur- 
bine coupled to a single generator. The “cross-compound” 
idea earries the original scheme out further and removes 
any objectionable features, such as difficulty of proper 
alignment, ete., inasmuch as it contemplates two separate 
turbines driving two entirely separate generators, one gen- 
erator to be coupled to a high pressure, non-condensing tur- 
bine operating at the highest speed practicable, and conse- 
quently the most efficient speed, and the steam from this tur- 
bine exhausting directly into alow pressure cylinder, operat- 
ing at a lower and more efficient speed for low-pressure 
steam, and this turbine being direct connected to a second 
synchronous generator of similar capacity to the first, the 
leads of both generators being tied permanently together. 
These generators can be wound for any of the higher volt- 
ages considered practical today, such as 11,000 or 13,000 
volts. This combination promises to be by far the most 
efficient unit yet designed, since 
a Rankine eyele efficiency of approximately 75 per cent. 


The Interborough Rapid Transit Company, of New 
York City, is to install three 30,000 Kw. cross-compound 
Westinghouse turbines in the early future. 


The development of Curtis turbines for the past year, 
as reported by the General Electric Company, has not been 
marked by any change of type or any radical departure 
from previous practice. In general, the tendency has been 
in the direction of higher rotative speeds and improvements 
in nozzles and buckets, both in arrangement and material. 
The earliest Curtis turbine built generally consisted of a 
small number of stages, each containing several rows of 
moving and stationary buckets. Consequently, the number 
of stages was increased and the rotating rows of buckets 
in each decreased. This tendency has continued. 


Several very large General Electrie machines have been 
built during the year and contracted for. A number of 
large horizontal units from 10,000 Kw. to 20,000 Kw., have 
been completed and shipped. Other machines of 30,000 
Kw. and 35,000 Kw. are at present under construction. 
These are claimed to be the largest turbine units ever con- 
tracted for by any manufacturer and consists of single 
units, in each case the steam end and generator being di- 
rectly connected and mounted on a common bed plant. The 
vertical design of Curtis turbine, which has usually been 
used for all large sizes, is particularly adapted to speeds 
around 750 revolutions per minute. The high speed tur- 
bine, however, with a large number of stages, is not so 
well adapted to vertical construction, and machines of this 
type of the Curtis design are being built with horizontal 
shaft. The available speeds for large horizontal shaft 
machines are from 1,200 to 1,800 revolutions per minute. 


Generating Units and Large Motors. 


The most significant progress made in alternating cur- 
rent generators during the past year has been in the inerease 
in size of units. With motors, however, the progress has 
been principally one of extended application. In design, 
development has been marked in turbo-alternators, in the 
change from vertical to horizontal shaft on large units. In 
engine type generators the modification of characteristics of 
those which are driven by gas engines to reduce oscillation 
caused by these prime movers, is important, while in water- 
wheel type generators, the perfecting of a scheme of en- 


guarantees made show’ 


closed ventilation in which the direction of flow and quan- 
tity of air through the different parts is fixed with respect 
to the heat generated in these parts, is significant. 

In synchronous motors, an improvement of speed torque 
characteristics to meet the requirements of air compressors, 
centrifugal pumps, ete., has been accomplished, and in in- 
duction motors, the perfection of electrically welded end 
rings on squirrel cage rotors. Improvements have also 
been made in coil insulation, both by thé production of 
different special compositions which are designed with par- 
ticular reference to the different conditions which the coils 
in service are subjected to (such as those in coal mines, 
cement imills, floods, dry power stations, ete.), and by per- 
fecting a type of high voltage insulation which prevents 
corona and thereby the life of coils. 

The general tendency toward larger and larger turbo-gen- 
erating units is evidenced by the sale of such machines as 
these by the General Electric Co. as follows: One horizontal 
unit of 35,000 Kva., 1,200 rpm., 60-cycle, 13,200 volts; 
one horizontal 30,000 Kva., 1,500 rpm., 25-eycle, 13,200 
volts, and one vertical 15,000 Kva., 750 rpm., 25-cycle, 13,- 
200 volts to the Philadelphia Electrie Company; one hori- 
zontal unit, 30,000 Kva., 1,500 rpm., 25-cycle, 11,000 volts, 
for the New York Edison Company; one horizontal 30,000 
Kva. unit, 1,500 rpm., 25-eycle, 9,000 volts, and one hori- 
zontal 25,000 Kva., 1,200 rpm., 60-cycle, 12,000 volts, to 
the Commonwealth Edison Company, Chicago; one hori- 
zontal 25,000 Kva. unit, 1,200 rpm., 60-cycle, 11,431 volts, 
for Cleveland; one vertical unit, 25,000 Kva., 750 rpm., 50- 
eyele, 11,000 volts, for Southern California Edison Com- 
pany; two horizontal 25,000 Kva. units, 1,200 rpm., 60- 
eyele, 4,600 volts, and one vertical, 18,750 Kva. unit, 720 
rpm., 60-cycle, 4,600 volts, for Detroit Edison Company, 
and two horizontal units, 18,750 Kva., 1,500 rpm., 25-cycle, 
13,200 volts, for the Consolidated Gas & Electric Company, 
Baltimore. 

The same strides have been made in the size of water- 
wheel type generating units, as indicated in the production, 
by the General Electric Company, of fifteen vertical, 9,000 
Kva., 57.7 rpm., 25-cyele, 11,000-volt generators, for the 
Mississippi River Power Company, Keokuk, Iowa, where 
the station room has been designed to accommodate 15 more 
of these units; twelve vertical, 10,000 Kva., 55.6 rpm., 63- 
eycle, 6,600-volt generators, for Cedar Rapids Manufactur- 
ing & Power Company, Montreal, Canada; two vertical, 
12,500 Kva., 400 rpm., 60-cycle, 11,500-volt generators, for 
Great Western Power Company; two vertical, 10,000 Kva. 
generators, 514 rpm., 6,600 volts, for Georgia Railway & 
Power Company, at Tallulah Falls, Ga, making a total of 
five units at this station; one horizontal, 17,500 Kva. gen- 
erator, 375 rpm., 50-cycle, 6,600 volts, for Pacific Light & 
Power Company; four vertical, 13,333 Kva. generators, 
60-cycle, 6,600 volts, for Ebro Irrigation Company, Spain; 
two horizontal, 12,500 Kva. generators, 200 rpm., 60-cycle, 
2,300 volts, for Siskiyou Electrie Light & Power Company, 
Thrall, Cal. 

Developments in water-wheel generators of Westing- 
house design have been largely in the nature of increased 
capacities and refinements in manufacturing ‘prdcesses. 
Notably among the newer machines may be mentioned sin- 
gle vertical type units of capacities in excess of 12,000 Kw., 
and operating at very low speeds, for coupling directly to 
single runner water wheels. Units ranging in capacity from 
12,000 to 17,500 Kva. have been installed, and are now in 
operation, showing very satisfactory results. Units of the 
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later size are to be installed by the Alabama Power Com- 
pany at Lock 12. 


Rotary Converters and Motor-Generators. 


While large, 60-cycle, commutating-pole rotary convert- 
ers, and 25-cyele commutating-pole rotary converters have 
already been developed to a considerable extent, they have 
this year fully demonstrated the claims of the manufacturer 
on performance by their successful operation. The results 
obtained prove them to be thoroughly satisfactory, both 
from an operating and economical standpoint. The instal- 
lation of ten 1,500 Kw. and two 1,000 Kw. 60-cycle West- 
inghouse rotary converters by the Cleveland Railway Com- 
pany, is worthy of mention, as it is said to be the largest 
60-cycle rotary converter installation in the world, and is 
giving remarkably satisfactory results. As in other classes 
of apparatus, the tendency is to use larger units. Although 
no larger 25-cyele units have been developed during this 
year, the largest rotary converter that has been built to 
date has been completed by the Westinghouse Electrie 
Company. Nine of these converters, which are of the 
2,500 Kw. capacity, have been built for the Aluminum 
Company of America. 

The field of the 60-cycle rotary converter has also been 
extended through the purchase of the Southern Power Com- 
pany of three 500 Kw. rotary converter units, consisting 
of two machines of 250 Kw. capacity each mounted on a 
single bed plate and arranged for operation in series on 
1,500 volts direct current; this station is to extend the 
present operating province of the Piedmont & Northern 
Lines. In the matter of high voltage direct current work, the 
tendency is shown in the purchase by the Southern Power 
Company of a portable sub-station for their railway work, 
the car to include a 500 Kw. motor-generator to operate 
through a suitable transformer, also mounted on the ear, 
from either a 2,400 or 44,000-volt circuit. 

The tendeney in motor-generator sets has been more and 
more toward the use of motors having condenser capacity 
involving new designs. The two 3,750 Kw., 270-volt, 180 
rpm., direct current generators used with turbine and re- 
duction gear installed the latter part of last year by the 
Westinghouse Electric Company for the Cleveland (Ohio) 
Electric Illuminating Company, are the largest in capacity 
at 180 rpm. that have yet been built. They are not only 
demonstrating that they are satisfactory, but they are 
demonstrating the practicability of the turbine-reduction- 
gear direct current generator unit. 


Large Motor Developments. 


The increased demand for synchronous motors during’ 
the past year has been very marked. This has been due 
largely to the development of the synchronous motor for 
such new services as driving air compressors, centrifugal 
pumps, pulp grinders in paper mills, machinery in cement 
mills, fans, ete. This development has consisted chiefly in 
increasing the “starting” and “pull-in” torque of the motors 
so that they are capable of running up to synchronism 
under the initial load of this apparatus. 

New fields have been opened also to induction motors. 
The most remarkable of these has been, perhaps, the appli- 
cation of this type of motor to the propulsion of ships. In 
this, slow speed induction motors, directly coupled to the 
propeller shaft are supplied from a variable speed tur- 
bine. At full propeller speed, the turbine runs at a much 


higher, and therefore more economical speed, than is possi- 
ble with direct turbine drive. An instance of this applica- 
tion which promises great development is the Collier “Ju- 
piter” on the Pacifie coast. Other important developments 
are, a line of motors for oil well service and ianother for 
coal-cutting in mines. The peculiar characteristics of the 
oil well motor are, two speeds with a single stator wind- 
ing, and the method of supplying the motor with clean, 
cool air. The coal cutting motor has an enclosed corrugated 
frame, serving as a complete shield, but still allowing ample 
surface for cooling, and roller bearings. The largest in- 
duction motors of General Electric design sold during the 
past year are the 3,000 Hp. and 1,800 Hp. motors for 
Bethlehem Steel Company. Numerous other installations 
have been made of motors over 1,000 Hip. Almost the en- 
tire operating mechanisms of the Panama Canal are oper- 
ated by induction motors of General Electric design. 


The inerease in the size and potential of transmission 
systems has created a new demand for large synchronous 
condensers to regulate the voltage and power factor on 
these systems. The extension to manufacturing centers 
of water power transmission has brought a tremendous in- 
crease in induction motor load, and a consequent demand 
for a large number of comparatively small capacity con- 
densers to supply the wattless load of these motors. As 
instances of large machines, the General Electric Company 
has recently furnished a 15,000 Kva., 50-eyele, 6,600-volt 
condenser to the Pacific Gas & Electric Company, and one 
rated 4,000 Kva., 60-eycle, 13,200 volts to the Nashville, 
(Tenn.), Railway & Light Company, for voltage regula- 
tion. A new line of smaller condensers in sizes from 100 
to 2,500 Kva., is being developed to meet the growing de- 
mand for these sizes. : 

The Bethlehem Steel Company, about the middle of the 
past year, placed an order with the Westinghouse Company, 
which is rather unique in character, on account of the fact 
that at the present time practically all of the reversing 
blooming mills in the United States are driven by steam 
engines. The Bethlehem Steel Company’s order called for 
a reversing motor equipment to drive a 35-inch blooming 
mill. Although there are two reversing blooming mill equip- 
ments operating in Canada, the equipment for the Bethle- 
hem Steel Company is said to be the only one in the United 
States, and will be much larger than the Canadian equip- 
ment. It is therefore believed that the results obtained at 
the Bethlehem works will do much to stimulate the inter- 
est of the steel companies in equipments of this kind, for 
undoubtedly the installation will be a suecess, from many 
points of view. It is a radical departure from steam engine 
practice, for the steel companies have been slow to take up 
with the motor idea for reversing work, although the West- 
inghouse Company reports approximately 100,000 Hp. in 
motor equipments driving non-reversing mills. 

For a long time the squirrel-cage induction motor as 
produced by the various manufacturers, has been considered 
nearly perfected. The last year, however, has seen a fur- 
ther refinement of this motor in the production of a new’ 
steel frame squirrel-cage induction motor by the Westing- 
house Company, designed for constant speed, continuous 
service, in sizes of from 20 to 200 Hp., 110 to 2,200 volts, 
and a riveted frame type of General Electric design. The 
first development represents what is claimed to be the 
most satisfactory induction motor yet produced. Special 
features of its construction are, that steel is largely used 
throughout, not only providing great strength, but reducing 
weight of inactive material to a minimum; rotors practically 
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indestructible, bearings with liberal areas, non-leaking and 
dustproof; construction simple and number of parts small 
and interchangeable, and efficiency, power factor and over- 
load capacity unusually high. 

A new Westinghouse slip ring motor embodying many 
advanced features of construction has also been brought 
out within the year. It is especially designed for operat- 
ing small cranes and hoists, and for other severe intermit- 
tent varying-speed reversing service, and it is built in 
capacities of 2 and 3 Hp., 3-phase, 220 and 400-volt, 60 
eycles, 6 poles. The frame is built of rolled steel. The 
bearings have liberal areas and are non-leaking and pro- 
tected from dust. Special attention has been given to ease 
of dismantling, so that in case of accident repairs can be 
easily made. The rotor is comparatively long and of small 
diameter, thus reducing the flywheel effect. This feature, 
together with the perfect balance and secure attachment 
of the windings, make these rotors especially adapted for 
frequent starting, stopping and reversing. 

The riveted frame General Electric polyphase motors 
have been designed to overcome the operating troubles of 
the induction motors due to insulation break-downs in the 
stator windings. The motor has high dielectric strength and 
ability of windings to withstand abrasion due to vibratory 
or other mechanical causes, as well as deterioration from 
dirt, moisture, ete. Wire coverings, fiber, wood and vari- 
ous insulating media used, are thoroughly pre-treated with 
japan and special varnish before the completed stators are 
subjected to the final dipping and baking processes. “Di- 
rective ventilation,” a feature whose value was long recog- 
nized in European dynamo electric construction before 
acceptance by experts in motor design in this country, has 
reached further perfection in the “riveted frame” motors 
by a still more effective circulation of the cooling air 
throughout the windings, re-design of the directive fans, air 
ducts, heads, field core flanges, ete., all having as leading 
purposes the lowering of operating temperatures, avoid- 
ance of so-called “hot-air pockets,” adding to the overload 
capacity of the units and insuring long life to the motor 
through preservation of the entire insulating structure. 

For direct current service, the commutating pole motor 
continues to maintain its prestige as the type uniting those 
requisites of electrical stability, good commutation, over- 
load capacity and all-year service reliability demanded 
under the rigorous specifications of present-day motor 
practice. One design of commutating pole machine has, 
during the past year, been simplified, without sacrifice in 
operating characteristics, by halving the number of com- 
mutating poles; that is, one instead of two commutating 
poles being employed for bipolar machines, and two in- 
stead of four commutating poles for machines having four, 
main poles. Using the reduced number of commutating 
poles, the automatic balancing of the armature and field 
magnetization at the point of commutation is maintained 
with essentially the same flux and consequent “steadying” 
values, for a given motor rating. Logically, if the fixity 
of the electric neutral is maintained under shifting load 
conditions as before, very evident advantages will accrue 
by reducing the number of internal connections, simplify- 
ing the general construction of the motor and minimizing 
the quantity of spare parts needed. 


Electric Power Utilization. 


There has been a decided increase in the demands for 
mot-r driven office machinery, such as adding machines, 


mailing machines, addressing machines, combined éomputing 
and typewriting machines. This has been due not only to 
the perfection of the motor driven machines, but also to 
the fact that there is an increasing tendency to analyze the 
cost of operating offices. The demand for motor driven 
air pumps has inereased to a remarkable degree. Air 
pumps have been principally used in connection with 
garages for producing compressed air for blowing up auto- 
mobile tires. Water pumps are being used in the home, 
apartment and hotel. There is a particular demand for 
these in suburban districts, and this is often necessitated 
by the condition that in several districts throughout the 
country hard water is plentiful, but there is a small supply 
of soft water. 

A great number of popular amusements, such as mov- 
ing picture shows, entertainments, lectures, etc., is increas- 
ing the frequency in which masses of people are gathered 
together indoors. This fact, connected with the realization 
of the benefits of good ventilation, and the injurious effect 
of poor ventilation has brought about an almost universal 
use of motor driven ventilating fans and blowers. 

The vacuum cleaners of various types continue to be 
popular. The stationary type has now become a necessity 
in connection with publie buildings, and is considered just 
as carefully as a heating or ventilating system. Also the 
very small high speed fan type vacuum cleaners have be- 
come more popular in the smaller homes, although the 
larger homes are often installing stationary types. The 
heavy portable type is used only to a limited extent in 
connection with the home, but is largely used in public 
buildings where an attendant is available to move it from 
floor to floor during the process of cleaning. 

The use of electric welding has been greatly increased 
through the supplying of the proper equipment by the 
manufacturers. The welding of metals by the electric are 
may be briefly defined as the fusing together of two metals, 
without pressure, allowing them to melt, mix, unite and 
then cool. For heavy cutting and for the repair of cast- 
ings which show defects of blow-holes and imperfect form- 
ation, and for general work, the metal to be welded is made 
one terminal of the direct current circuit, and a carbon 
electrode the other. Upon placing the carbon electrode in 
contact with the metal and then simply withdrawing the 
same, an are is established between the two. By this 
means, which produces the hottest flame known, having a 
temperature between 3,500 and 4,000 degrees C., the metal 
may be either directly welded, melted away, molded into 
a different shape or fused to another piece of metal, as 
desired. With this process the current ranges from 180 to 
1,000 amperes, depending upon the class of work being 
done, 250 to 350 amperes being the average value for or- 
dinary work. For lighter and smaller repair work, the 
metal to be welded forms one terminal of a direct current 
machine, while the other terminal is formed by a metal 
pencil instead of the carbon electrode. 


Magnet Switches and Control. 


The past year has seen the introduction and successful 
operation of a line of magnet control switches for indus- 
trial service that bids fair to very greatly enhance the ap- 
plication of electric motors to severest industrial require- 
ments. Their design was preceded by long and careful 
study of the needs of this service and by extensive ex- 


perimental work. The Westinghouse magnet switch control 
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for steel‘ mills is now in such shape as to control motors 
driving every machine used therein. 

A number of new designs and improvements of existing 
designs of float switches for direct and alternating current 
service, automatic controllers and motor starters in crane, 
fire pump and printing press types have originated with 
the Cutler-Hammer Manufacturing Company and been de- 
scribed in these columns during the past year. 


Lighting Developments. 


As reported in the annual lighting number of Electrical 
Engineering, the greatest advances in the lighting field are 
being made in commercial and industrial lighting. It is 
gratifying to find a majority of large buildings including 
office buildings, stores, churches and railway stations now 
being erected, with provisions for lighting according to 
specifications of expert illuminating engineers. In indus- 
trial work, where the effect of good lighting on efficiency 
is recognized, adequate lighting is also being installed. The 
earbon arc is still used to some extent, with the flaming are 
and the mereury vapor lamp competing with the tungsten 
incandescent units. 

The important development in connection with the 
manufacture of ineandescent light sources is the introduc- 
tion of the one-half watt per candle tungsten filament lamp 
by the General Electric Company. This unit will operate 
on a current consumption of about 6 amperes and be 
developed at the start in sizes around 1,500 candlepower. 
It is predicted that this lamp will be a strong competitor 
with are lamps in street lighting. In street lighting the 
important consistent development is in regard to orna- 
mental systems. Such systems have now progressed to 
such a point that they are soon to became a standard meth- 
od of lighting not only in large cities, but towns and cities 
of moderate size. The are lamp has successfully entered 
this field as a competitor of incandescent lamps and seems 
to be a promising type of installation. The luminous are 
lamp is used mounted on an attractive standard. There is 
some attention given throughout Southern cities to the 
mounting of decorative arms on standards supporting trol- 
ley wires or the installation: of a standard which can be 
used for both purposes. 

There seems to be some question of personal opinion in 
regard to the merits of direct, indirect and semi-direct 
lighting systems, yet it is an accepted fact that present 
light sourees are too brilliant when placed in the line of 
direct vision. It is also an accepted fact that the many 
installations of indirect and semi-indirect systems are im- 
proving the general illumination of those structures to 
which such systems are suited. In the design of fixtures 
and glassware, artistic considerations are receiving more 
attention than formerly and without serious loss .of effi-, 
ciency, a large number of attractive designs of glassware 
are coming into extensive use. 


Electrical Vehicle Equipment. 


The principal increase in the demand for electric vehicle 
equipment has been in connection with trucks and delivery 
wagons. This has been due to the distinct advantages 
which the electric truck and delivery wagon have over the 
gasoline truck and delivery wagon and the campaigns so 
suecessfully carried on during the year. The increase has 
been largely due to the better understanding of the details 
and merits of electric trucks and delivery wagons ob- 


_ stores, express companies, ete. 


tained through analyses of operating conditions and costs. 

Paralleling the increased demand for electrically pro- 
pelled commercial vehicles, has come the increased demand 
for charging equipment. Such installations have brought 
about the complete equipment of large charging stations . 
operated by central stations, garages and private merchan- 
dizing and distributing enterprises, such as department 
Many improvements have 
been made in the equipment of the charging stations, mainly 
along the lines of simplifying the method of charging, 
charging more economically and providing against injury 
to batteries or operator. 

A new universal unit type charging panel has been pro- 
duced by the Cutler-Hammer Manufacturing Company, 
made up of self-contained rheostats assembled in frames 
in much the same way that the convenient sectional filing 
cabinets or book eases are assembled, each standard panel 
accommodating any number of sections up to, six. These 
panels are for use on both two-wire and three-wire cir- 
euits. Each charging section is a unit in itself, consisting 
of a slate front 24 inches by 10 inches, carrying the rheo- 
stat contacts and sliding brush; a low current cireuit- 
breaker; an instrument switch; a pilot lamp and grid type 
resistance mounted on the back. 


Electric Traction Developments. 


During the past year and the latter part of 1912, many 
noteworthy installations have been made, some of the most 
important being briefly mentioned here. The most promi- 
nent electrification is probably the Norfolk & Western, 
since this is a recent project now conspicuous among the 
world’s undertakings in the electrification of steam rail- 
roads. 

Steam railroad electrification for tunnel and suburban 
service is thoroughly established, and its application for 
heavy haulage on mountain grades offers equally great ad- 
vantages. The contract recently awarded by the Norfolk 
& Western Railway for its 30-mile division from Vivian to 
Bluefield, W. Va., marks the beginning of a new era in 
economical railroad operation. Sixty-five thousand tons of 
coal per day originates on this section, most of which must 
be hauled up 2 per cent grades and through a 3,100-foot 
tunnel. The twenty-six 135-ton, 11,000-volt, single-phase 
locomotives which are being furnished will supersede some 
of the most powerful Mallett steam locomotives in the 
world, and they will haul the 3,250-ton trains at 14 miles 
per hour instead of 7, and thus double the capacity of the 
division. 

The New York, New Haven & Hartford Railroad has 
nearly completed its extension to New Haven, which af- 
fords the most complete example in the world of steam 
railroad electrification. The electric zone of the New 
Haven system now not only includes the initial electrified 
section from Woodlawn to Stamford on the New York 
Division, but also the Harlem River Division, the New 
York, Westchester & Boston Railroad and finally the com- 
plete New York Division to New Haven—making approxi- 
mately 550 miles of electrified track. Westinghouse single- 
phase railway apparatus is used exclusively, covering motor 
car and locomotive operation, the latter embracing switcher, 
freight and passenger service requiring over 100 electric 
locomotives. 

The second year’s operation of the Pennsylvania Rail- 
road’s monster 600-volt electric locomotives and the entire 
electrification has yielded even higher records than those 
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established during the initial 12 months of electric service. 
The records of operation now afforded are the criteria, 
by which future electrifications will be weighed and judg- 
ment given. 

One of the most modern and extensive electric railway 
systems on the Pacific coast is that of the Oakland, Antioch 
& Eastern Railway Company. Single-car, multiple-unit 
trains and trains hauled by high speed electric locomotives 
are used to meet the traffic demands. Fourteen modern 
high speed interurban cars equipped with Westinghouse 
600—1,200-volt commutating-pole motors and control assist 
in serving the new territory being opened up by this sys- 
tem. This system is fully described in the December issue 
of Electrical Engineering. 

The Michigan Unwed Traction Company’s big interur- 
ban system has standardized on Westinghouse control and 
commutating-pole motors, and is placing in service 46 
equipments for high speed operation, and to offer increased 
accommodations to the public throughout the state of 
Michigan. The Southern Pacific Company, on its electri- 
fied suburban lines in the vicinity of San Francisco, is 
placing in operation 20 steel cars equipped with four 600 
1-200-volt motors and Westinghouse control. 


The Pacifie Electric Railway, said to be the largest in- 
terurban system in the world, with approximately 1,000 
miles of track, has installed during the past year 45 new, 
up-to-date cars, equipped with Westinghouse control and 
eommutating-pole motors, to furnish high-grade, high speed 
reliable service to its patrons in Southern California. The 
Dayton & Troy Electric Railway has established through 
service trains between Dayton and Toledo, Ohio. This 
service has proven an unqualified success, due to the great 
continuity of service and close adherence to schedule. The 
strict competition offered to existing steam service shows 
further the advance of the electric railway industry into 
fields formerly held exclusively by steam roads. 


The inauguration of locomotive service for the hauling 
of high speed passenger trains marks the advent of this 
class of service on interurban electric railways. 

The conversion of the steam road of the Lookout Moun- 
tain Railway Company, winding to the summit of Look- 
out Mountain, to electric operation, marks another step in 
the progress of the art of electrification, not only for the 
South, but for the country. It is interesting to here note 
that the largest 1,500-volt D.C. railway system in existence 
is in the South, operated by the Piedmont Traction Com- 
pany, of Charlotte, N. C. 

The abolishing of steam locomotives and the substitu- 
tion of electric power for the handling of switching service 
in and around industrial plants, indicates another step in 
the advancement of the electric railway industry. Switch- 
img service has always been considered the most difficult, due 
to its inherent requirements. The 60-ton Baldwin-West- 
inghouse locomotive is equipped with Westinghouse con- 
trol and slow speed locomotive motors. 

These Baldwin-Westinghouse locomotives have placed 
the entering wedge in a field entirely new for interurban 
roads, and together with 47-ton freight locomotives, 
form a very complete locomotive equipment to handle 
heavy passenger and freight traffic on schedule time. <A 
number of roads have adopted this type during the year. 

The New York Central & Hudson River Railroad Com- 
pany has recently ordered six additional General Electric 
passanger electric locomotives, for terminal service out of 
New York City. Early in the year ten electric locomotives 


of the most powerful type ever built were ordered from 
this company for the same service. These engines weigh 
100 tons each. While the new machines are of the same 
type and construction, they are somewhat heavier, weighing 
110 tons, and due to recent advancement in locomotive de- 
sign, have materially increased capacity for continuous 
service. 

In point of design and construction the new machines 
will be of identically the same type as the former ten 
engines, having an articulated frame with bogie guiding 
trucks at each end. The cab containing the engineer’s 
compartment and that for the operating mechanism is 
swung between the two parts of the frame on center pins. 
Each section is equipped with two-axle trucks having a 
driving motor mounted on each axle. All the axles are, 
therefore, driving axles; and the eight motors, of the 
bipolar gearless type, are of the same general design as 
the motors on all the previous 57 locomotives, and are pro- 
vided with ample forced ventilation. The motors are elec- 
trically connected permanently in parallel in pairs, and the 
pairs can be connected in three combinations, viz., series, 
series-parallel and parallel. They are insulated for 1,200 
volts, so that if at any’future time it should be desired to 
operate the locomotive on this voltage, the pairs of motors. 
could be changed from parallel to series connections, and 
the same speeds and control combinations obtained as on 
600 volts. A description of the ten locomotives mentioned 
as already furnished the New York Central & Hrdson 
River Railroad Company, was published in the June, 1913, 
issue of Electrical Engineering. 

The number of railway companies operating partly or 
entirely on power purchased from central stations, is 
greatly increasing each year. The 60-cycle rotary converter, 
through its economical and reliable operation, makes possi- 
ble such arrangements with mutual advantage to both the 
railway company and the power company. The following 
lighting companies have recently contracted for railway 
loads: Cleveland Hlectrie Iluminating Company supplies 
17,000 kilowatts to the Cleveland Railway Company. Phila- 
delphia Electrie Company supplies 850 kilowatts to the 
Philadelphia Rapid Transit Company. They also supply a 
mueh larger block of power through 25-cycle converters. 
Connecticut River Transmission Company supplies 6,700 
kilowatts to the Worcester Consolidated Street Railway 
Company. 


Telephone Systems and Apparatus. 


While a large number of new and detail improvements 
have been made during the year in connection with tele- 
phone equipment for general communication, the decided 
tendency is to perfect already existing apparatus which 
has proven its efficiency through satisfactory service. The 
following remarks cover developments in the telephone 
business and apparatus o fthe Bell system as manufactured 
by the Western Electrie Company. 

Probably the most important addition to telephone 
development during 1913 is the work being carried oa 
in mining districts to bring about safety for the workers 
in the mines through the use of mine reseue telephon 
equipment. Rescue crews, although equipped with oxygen 
helmets and various safety appliances, have heretofore been 
considerably hampered in their work by the lack of means 
of communication with the outside of the mine. 

The mine rescue telephone equipment consists of a trans- 
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mitter which is arranged to fit the throat of the helmet 
man, thus permitting of the transmission of the sound 
waves through the walls of the throat, as the mouth is 
needed for the breathing in of the oxygen. A head receiver 
is also furnished, the combination of receiver and trans- 
mitter being held in place by a light but serviceable leather 
harness. The helmet man also carries one or more coils 
of wire, which connect to the telephone equipment used by 
the directing party at the mouth of the mine. 


Railway train despatching by telephone is now estab- 
lished, the development being in standardization of equip- 
ment. A new test board for way station service has been 
developed to meet the need. for a compact and flexible 
testing and patching equipment. These test boards are so 
designed that all line terminals are made accessible for 
inspection by merely unhinging the outside cover, and all 
jack and key terminals by unhinging the apparatus board. 
The use of these new test boards provides a simple means 
for minimizing service interruptions. A series of cordless 
jack boxes has also been developed for block telephone and 
telegraph service. 

The hand set now completes the line of inter-communi- 
cating telephones of Western Electric design. "This type 
of instrument has transmitter, receiver, and ringing button, 
all mounted on one handle. This hand set is interchange- 
able with the wall and desk types now standardized for 
any system in types for office, home or factory. 

Telephone switchboard development work has been con- 
fined io changes caleulated to improve the old as well 
as the more recent types. The work has centered upon 
the standardization of switchboard frameworks and parts, 
and applies principally to the magneto non-multiple switch- 
boards. 

The use of insulated transmitters is being extended as 
rapidly as possible to all types of telephones. Heretofore 
the metal frame of the transmitters has been used as one 
of the conductors, while the cord attached to a small bind- 
ing post in the interior of the transmitter has served as 
the other. The insulated type is inherently a safer in- 
strument to use, as the danger of shock is eliminated. Fol- 
lowing the introduction of the one-piece lug holder, which 
added so much to the graceful appearance of the desk 
stand, a still further improvement has been effected by the 
development of a single-piece switch hook. 


Tendencies in Southern Engineering and Southern Industries. 


It has been our custom in past reviews to attempt a 
summary of progress in electrical engineering and construc- 
tion in the South. We are particularly fortunate at this 
time to be able to present the remarks of an engineer who 
is in an excellent position to note the characteristics of 
important developments, and tendencies. In what follows 
Mr. T. Julian McGill, manager of Atlanta office of the 
Westinghouse Electric & Manufacturing Company, outlines 
important developments in Southern electrical progress: 

“The most marked advancement of Southern hydroelec- 
trie companies has been the tying together of all the hydro- 
electric stations in this section under a give-and-take power 
contract. This is of material moment to the public, since 
by taking advantage of the flow from different water sheds, 
a most reliable service can be rendered in almost any sec- 
tion of the South. Few people realize the tremendous area 
covered by our Southern transmission systems and to 


roughly give an idea of this extent, the accompanying map 
has been made up showing the territory that would be 
covered should an exact duplicate of our Southern systems 
be installed in the North. 

“During the past year, lightning has been the one 
serious cause for interruptions of these various transmis- 
sion systems. This trouble is being now carefully studied 
by manufacturing companies and marked improvement in 
lightning protection being offered by them, which, together 
with a better general understanding of the subject by the 
operators of hydroelectric systems will decidedly improve 
conditions in the future. Last summer, from the stand- 
point of lightning, was the most disastrous one we have 
yet experienced, and so far a study of the experiences of 
all transmission companies has not shown any fundamental 
basis for the elimination of this difficulty. Each stroke of 
lightning causing an interruption, seemed to have a dis- 
tinetive characteristic of its own. However, this question 
is being thoroughly considered at this time by the very 
best experts in the field and with the facts being secured 
and analyzed, we hope to soon make an advance that will 
better the conditions. 

“Tmportant development work is now going on in the 
South. The Alabama Power Company is installing on the 
Coosa River in Alabama at Lock 12, four 13,500 Kw. 
generators. These are of vertical design, to operate at 
100 rpm. and weigh about 500,000 pounds, with a fly wheel 
effect of 12,000 foot-pounds. Provision is made for six 
of these units, making the power house the largest in the 
South, and having installed in it the largest individual 
units. In connection with this plant there has also been 
sold 4,500 Kw., 100,000-volt transformers, with an aggre- 
gate capacity greater than 100,000 Kw. Several other 
hydroelectric developments have been started during the 
year, a notable one being the Stevens Creek development 
of the Augusta-Aiken Railway & Electric Corporation. 
Among those developments to start operation during the 
year, is the station of the Tennessee Power Company at 
Parksville, The Hale’s Bar development of the Chattanooga 
and Tennessee River Power Company, the Tallulah Falls 
station of the Georgia Railway & Power Company and 
station of the Columbia Power Company on the Chatta- 
hoochee River. Many of these large properties are certain 
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to build up important industries in the South. A striking 
example of this is the Ocoee property of the Tennessee 
Power Company, which was successful in bringing into 
Tennessee a very large installation to be made by the 
Aluminum Company of America. 

“The Southern Power Company’s steam auxiliary sta- 
tions are now in operation and of material value to the 
system, not only in furnishing power during low water 
but also in the use of turbo-generators for line character- 
istie correction. These machines are located at the various 
power centers and at the end of long transmission lines. 
The generators are of 8,000 Kw. each, so that they have 
a large capacity for corrective effect. 

“Tn. the railway field of the South, other than the type 
K Westinghouse control has been taken up for the first 
time during the past year. The Westinghouse HL control 
will be used on the Stone Mountain line of the Georgia 
Railway & Power Company from Atlanta, and on the Look- 
out Mountain line at Chattanooga, and for city service in 
Birmingham, Ala. Among the many advantages of the 


HL control is the removing from the platform of the K 
type controller. 

“Some of the notable industrial installations in our 
territory are beginning active operation, the largest and 
probably the most important being the American Steel & 
Wire Company in Birmingham, Ala. In the Southern eot- 
ton mills, there has for some years been a tendency toward 
use of individual drives. This tendency has during the 
past year been stronger than ever and some installations 
have been made in accordance with the very highest refine- 
ments in the art. The results secured will undoubtedly 
show conclusively the value of this type of drive and will 
warrant the installation and cause such apparatus to be 
installed by many mills that are not electrified at the 
present time, as well as some of the mills that are now 
electrified but using group drives. Considering all things, 
it is safe to say that no section of the country enjoys a 
greater progress along electrical lines than the South does 
at this time.” 


English and Continental Electrical Devel- 
opments for 1913 


(Contributed Exclusively to Electrical Engineering). 
BY R. E. NEALE, B. SC. LONDON, A. C. G. I. 


ee speaking, 1913 has been a good year in 
the British electrical industry, and there is every rea- 
son to hope that this prosperity will continue during 1914. 
Labor unrest still prevails, but only in Dublin has serious 
trouble arisen during the past year. Affairs there are still 
too crucial to permit any estimate of the probable conclu- 
sion and effects of the struggle. Speculation has been rife 
concerning the probable effect of the American tariff on 
British trade. In some directions beneficial effects are ex- 
pected, but no one appears to be excited about the matter. 
For one thing, there is no guarantee that the reductions will 
endure for more than a few years. 

The only international exhibition of importance in 1913 
was that at Ghent. The writer can testify as to the excel- 
lent municipal organization and lavish expenditure on this 
event. The result was undoubtedly fine, but international 
exhibitions are becoming too frequent. From the electrical 
standpoint, Ghent was disappointed; France alone was 
adequately represented in this field. 

The money-making possibilities of specialization in the 
design and manufacture of “small” goods is gaining ever 
wider appreciation. In this connection, the decision of 
Messrs Ferranti to abandon heavy switchboard contracts 
and concentrate on “catalog material” is significant. In 
‘Germany, the “understandings” existing between, or the 
actual amalgamations entered into by practically all the 
electrical manufacturers of importance, are causing some 
oncern, particularly as the manufacturing companies are 
endeavoring to assume ownership or control of central sta- 
tions all over the country—thus securing large and perma- 
nent consumers for plant equipment and materials. An 
association has been formed to combat this tendency and to 
‘secure public interests in cheap and unfettered electricity 
supply. The German tax on lighting materials (an iniquity 
‘which one would have thought could not be committed in 


these days), has practically killed German export trade in 
this line to Canada and the States. 
CENTRAL STATION TENDENCIES. 

The power of turbo-generator units is now beyond ade- 
quate conception; probably the 50,000 kilowatt unit, when it 
arrives—and it is quite likely to soon—will cause no more 
excitement than the 5,000 kilowatt unit of ten, or the 500 
kilowatt unit of twenty years ago. Dr. Ferranti has applied 
his investigations on ‘“steam-gas” turbines to the construc- 
tion of a 5,000 Hp. unit which, it is said, consumes no more 
than 7 pounds of steam per horsepower-hour on two-third 
load. The inventor deprecates the construction of large oil 
engines. The turbine, says he, is the machine for large 
outputs, and the power station of the future will comprise 
a large by-product recovery gas plant supplying gas to 
boilers and oil for internal combustion engines. ‘The 
Ljungstrom steam turbine is gradually attaining that promi- 
nenece to which it is undoubtedly entitled. The reduction 
in the size of steam turbines for large outputs is no less 
remarkable than the fact that it has attracted but little 
publie attention. 

All over France there is a remarkable tendency towards 
concentration of electric power generation either actually 
by the erection of very large stations or in effect by the 
amalgamation of existing large stations. The northwestern 
district is at present the least exploited power field. The 
development. of lignite (brown coal) stations is making 
much héadway in Germany. A number of “overland” sta- 
tions have been built near the lignite deposits, some of 
which are of enormous extent. Italian power developments 
inelude important hydro-electric projects in Calabria and 
Seandinia, whereby 150,000 Hip. and 15,000 Hp. will ulti- 
mately be rendered available, while wide areas of country 
will be protected from drought, flood and malaria. 

Frequent additions are required to the generating plant 
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of most central stations in this country to meet the rapid 
inerease in electric demand for all purposes. For large 
stations, turbo-plant is standard practice, but gas and Diesel 
equipment finds considerable favor in small and medium- 
sized concerns. At West Hartlepool, the municipal central 
station has concluded a 30-year agreement with a local iron- 
works for the supply by the latter of exhaust steam to 
mixed pressure turbines provided by the corporation, in 
exchange for electrical energy. The corporation will save 
greatly in operating, coal and water costs. The 1,100 Bhp. 
hydro-electric station at Chester (England), utilizing both 
tidal and head waters, is unique. Three vertical shaft 
Francis turbines are installed to work under a head varying 
from 1 to 9 feet. “A serious attempt to utilize tidal power 
for the production of electrical energy is being made at 
Husum (Schleswig-Holstein). The present proposals pro- 
vide for a 5,000 Hp. plant costing, together with the neces- 
sary dams and sluices, (which will at any rate reclaim 4,000 
acres from the sea), some $1,000,000. 

There have been an unusual number of central station 
fires at home and abroad. Generally, these originate on 
the switchboard and are traceable to the fact that switchgear 
and board design and construction have hardly kept pace 
with the increase in size of generating units and total sta- 
tion output. Owing to the extreme concentration in modern 
stations, the direct and indirect damage caused by such fires 
is immense. Large storage batteries are gaining in favor 
as safeguards against shut-down as well as cheap alter- 
natives to peak load machinery. 

DISTRIBUTION AND WIRING. 

No specially remarkable development has to be recorded 
from England. Our power companies continue to extend 
their load and networks freely but circumstances do not 
permit any sensational methods or equipment. In the 
house-wiring field, there has been a marked slump in special 
wiring systems. The conduit system using erude barrel or 
slip-in joints with continuity pins represent standard good 
practice. 

A 60,000-volt, single-phase underground cable—believed 
to be the first of its kind—has been installed in the network 
supplying the Dessau Bitterfeld railway. The 100 sq. mm. 
stranded aluminium core is covered by a 30 mm. layer of 
impregnated paper. ‘The lead sheath is covered by jute 
coated with asphalt and chalk. ‘Carrying 240 amps., the 
full load output of the cable is 14,400 Kva., the ohmic and 
inductance drops are 150 volts and 35 volts per km. (0.6 
miles. ) 

It is proposed to transmit 11,600 Kw. at 100,000 volts 
from Trollhatten to Copenhagen, a distance of 240 miles, 
not the least interesting feature of the scheme being the 
proposal to lay a 314-mile, 20,000-volt submarine power 
cable between Helsinborg and Helsingor across the Strait 
of Oresund. ‘The use of a 100,000-volt submarine cable was 
seriously considered. Using the Thury system, it is esti- 
mated that the annual cost per Kw. would be $6.75 as 
against $12.43 on the 3-phase system. 

INDUSTRIAL POWER. 

As foreseen at the time, the great national coal strike 
caused an enormous increase in industrial electrie power 
connections all over the country. Most of the firms who 
accepted “temporary” supply in the hour of trouble have 
kept to it ever since and other firms have applied bitter 
experience to the same end. The design of direct current 
electric motors is now highly standardized and waterproof 
and submergible types prove extremely useful in many ap- 


plications. Many new types of alternating current motors 
continue to appear. Considerable improvements have been 
effected in variable speed three-phase motors and the per- 
manent and increasing importance of this class of machine 
is assured. Important progress has been realized in codi- 
fying international nomenclature, ratings and specifications 
for electrical machinery and apparatus. The difficulty an- 
ticipated in the way of allowing for different climates and 
altitudes appear by no means insuperable. 

Another year’s experience goes to prove that electrical 
apparatus when properly installed and operated in mines 
is in no way responsible for the frightful disasters which 
still oceur. There are growing up conditions in machine 
mining and in the applications of electricity to mining 
which will call for the employment of mechanical and elec- 
trical engineers as well as of mining engineers in collieries. 
The use of electric safety. lamps continues to extend and 
many improved patterns have been placed on the market. 
In this country self-contained lamps are alone permitted. 
The use of a flexible lead, however, well protected, between 
the lamp and a separate battery case does not appear de- 
sirable. 

RURAL LOADS. 

The use of electric power on farms has yet to be de- 
veloped in this country. It undoubtedly represents a very 
rich field of enterprise. Excellent results are reported from 
Germany and about 15 per cent of the total 23,000 Hip. of 
mechanical power used on Swiss farms is provided electri- 
eally. ‘The rate problem is of considerable importance in 
this country and has been successfully solved by electrical 
means in a number of tiny hamlets. In most of the thou- 
sands of villages to be exploited there is no other competitor 
than oil lamps. The personal element enters very largely 
into the success or failure of electric schemes in such cases. 
The best course appears to be for a private person or com- 
pany to operate a number of village stations dealing also 
in the supply and installation of lamps and other appara- 
tus. 

ELECTRIC TRACTION. 

A great advance in the field of direct current traction 
has been achieved by the adoption of 3,500-volt line pressure 
on the Laneashire & Yorkshire railway. Each 62-ton motor 
coach is equipped with four 300 Hyp., 1750-volt, D. C. 
motors driving the axles through single gears. Weight is 
here saved as compared with single-phase systems but it is 
unlikely that this advantage could be restrained in main 
line locomotives of 2,000 or 3,000 horsepower. 

Within a few years all the suburban railways of London 
will probably be electrified and profusely interconnected. 
The change in transit facilities during the past decade is 
increditable. The number of journeys per head of popu- 
lation has increased 51 per cent during the past seven years 
and now numbers 230. Trams and buses account for 
two-thirds of the total of nearly 2,000 million journeys ef- 
fected per annum. The number of licensed power road 
vehicles (public) is now about five times as great as the 
number of horse vehicles. The increase in street accidents 
has become a grave problem. The London, Brighton & S. 
C. railway continues to experience the benefits of their 
electrification; the further work now proceeding shows their 
satisfaction with the single-phase system and constitutes 
one of the largest electric traction projects in this country. 
Work is proceeding apace on the London & Southwestern 
railway suburban electrification scheme and it is hoped that 
a considerable length of converted track will be opened be- 
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fore the end of 1914. The East London Ry. electrification 
scheme is in hand. 

Suburban and main line electrification on the Continent 
continues to make good headway, a number of important 
schemes having been inaugurated during the past year. 
Several frightful accidents here and on the Continent have 
again called attention to the danger of gas lighting on 
trains. A number of excellent electrical systems are avail- 
able and it is more than probable that legislation will soon 
compel their use. Renewed attention has simultaneously 
been attracted to automatic cab-signalling systems. 

Electric road vehicles, particularly commercial lorries, 
appear at last to be obtaining a grip on the English market 
but there is no denying that a number of electric vehicles 
offered are stil! ugly in design. On automobiles of all 
kinds, the use of electric car lighting systems is now regard- 
ed as standard practice and numerous satisfactory types of 
electric self-starters find frequent application. 

In the field of electric ship propulsion, the electrically 
driven cargo ship T'ynemount marks a great advance. This 
2,400 ton vessel measuring 250 ft. x 425 ft. x 19 ft. is 
equipped with two 6-cylinder, 300 Hp. Diesel engines driv- 
ing three-phase alternators which supply a 500 Hp. indue- 
tion motor. A novel system of double frequency (20 and 
26.6 eyele) control is employed. The use of electric motors 
in place of donkey engines for the driving of deck gear on 
ships is admitted to offer the advantages of flexible control 
and cheap operation but the capital cost of suitable motors 
and switchgear appears still to be rather high. 

LAMPS AND LIGHTING. 

It is now generally believed that semi-direct lighting for 
interiors is usually preferable, economically and from the 
illuminating standpoint, to purely indirect lighting. Many 
of the more elaborate fittings are however still very ineffi- 
cient, but this must not be taken to mean that many excellent 
types are not available. The struggle between gas and 
electric lighting is still fierce but there is no doubt that the 
are and metal lamps are winning. Readers have doubtless 
heard of the Manchester street tests and the improved forms 
of dioptric globes to which they led. It is unnecessary to 
do more than mention the half-watt metal lamp; its effect 
will be great. Silica mereury lamps are doing well and 
new applications for the Moore lamp have been found in 
tube railway escalator tunnels and on moving picture hall 
and other facades. The Neon lamp gives an orange-red 
light and ean easily be arranged in the form of letters 
ete. for advertising purposes; many examples of such are 
to be found in Paris. 

Further reductions have been effected in the cost of 
metal lamps, retail prices now ruling tungsten types being 
52 cents for 10 to 60 watts, 100 to 135 volts; 64 cents for 
30 to 60 watts, 200 to 260 volts, and $1.02 for 100 watts, 
100 to 260 volts lamps. One effect of the present patent 
and combine position is that there are a number of excel- 
lent metal lamps on the Continent which may now be used 
in this country. 

COOKING AND HEATING. 

Progress in this field has been marked by great improve- 
ments in the design of apparatus—particularly as regards 
heating elements and the mechanical construetion and 
cheapening of the whole. Many new and excellent types 
of domestic heaters have been placed on the market and 
arrangements are made in some districts to hire out cook- 
ing apparatus. The policy of the “Point Fives’—central 
station engineers who supply current at 0.5d. (1e) per kw. 


hr. for heating and cooking—is bearing fruit. There are 


now nearly twenty members of this association. A number 
of electric restaurants have been established in various cities 
and are proving highly suecessful. The use of electrically 
driven ice-making machines is increasing in this country but 
our climate is not such as to encourage wholesale develop- 
ments in this direction. 


TELEGRAPHY AND TELEPHONY. 

The confusion and dissatisfaction following the assump- 
tion by the post office of the National Telephone Co.’s 
activities was real if somewhat exaggerated. Matters are 
now more satisfactory, but very heavy outlay is required 
on new apparatus and exchanges. Automatic exchanges 
and in other cases subscribers’ call-meters are lines of de- 
velopment. Long distance telephony has been much im- 
proved and reduced “zone” message rates have been in- 
troduced between England and France. Satisfactory tele- 
phonie communication has recently been established between 
Vienna and Sarajevo, a distance of 875 miles. Some of the 
overhead lines involved are of very small diameter. The 
Krarup distributed loading system is employed owing to the 
many changes from submarine to overhead construction. 


In the wireless field, Marconi interests are certainly 
predominant not to say monopolistic in Europe but it is 
something of a mystery why one, at least, other great com- 
pany does not make better progress. Open tenders have 
been invited for the second batch of three British Imperial 
wireless stations and a commission has been appointed to 
consider how the State may best encourage wireless re- 
search. There is no probability of existing submarine 
cable interests being seriously affected ‘by wireless telegraphy 
for years to come but the extension of submarine cables has 
undoubtedly received a check. It is expected soon to ef- 
fect direct wireless communication between Brussels and 
the Congo States, wherein a very complete network of 
stations has been established. The Hovland automatic cod- 
ing, decoding and printing system of wireless telegraphy is 
interesting and important and Signor Moretti expeets much 
from his system of multiplex radio-telegraphy using tuned 
“monophones.” 

The time signal and weather report service given by the 
Eiffel Tower and Norddeich wireless stations is widely ap- 
preciated. ‘Small receiving sets for use in land stations or 
on board fishing smacks ete. have been marketed in abund- 
ance and at several points on the northwest coast of Hurope, 
“radiophares” have been established to enable mariners to 
take their bearings with certainty in storm or fog. The 
proposal to charge $5.00 per annum for wireless licenses 
has aroused most strenuous opposition in this country. 


An Electric Tractor. 

The design of an electrically operated tractor for hand- 
ling lumber at a saw mill has been announced by Wood- 
ward, Wight & Company, Ltd., of New Orleans. This 
machine is the result of a year’s experiments at the plant 
o fthe Industrial Lumber Company at Elizabeth, La., where 
two of the tractors are now in successful operation. 


These machines consist largely of parts of standard 
electric trucks, combined with special patented features, 
which make them suitable for use with any standard lum- 
ber buggy. It is claimed that the tractor will do the work 
of from six to ten mules. Rubber tires protect the tram- 
way, and the cost of upkeep, when compared with mules, 
is negligible. Storage batteries operate the tractor and it 
is so simple that any man of ordinary intelligence ean 
operate it. 
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| New Business Methods and Results 


| Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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A Review of the Year’s Work. 

The work of this department of Electrical Engineering, 
has been carried on during the greater part of two years 
and during this time we have taken up and discussed a 
number of new business topics. It seems appropriate at 
this time, therefore, to briefly review the nature of these 
discussions and announce the plans of this department for 
the coming year. During 1912, we directed attention prin- 
cipally to the general policies of central station manage- 
ment, such as public relations, co-operation with other in- 
dustries and matters of internal organization. ‘These sub- 
jects were taken up in a general way and are by no means 
exhausted. The treatment formed a part of a carefully 
laid out plan and on this account we welcome at any time 
further comments on any of these topics or any others taken 
up in these columns. We hope to make it plain that this 
section is maintained for the free exchange of “new bus- 
iness getting” ideas and that new business men and all 
others interested are most weleome to avail themselves of 
the frequent use of these columns to discuss among them- 
selves matters of mutual interest. 

During the past year we have endeavored to take up new 
business matters more in detail. We have attempted to 
analyze the relations between central station and customer, 
considering the details of service regulations, contract forms 
and the handling of such matters as deposits, complaints, 
delinquencies and the like. We also considered campaigns 
for special purposes, such as the introduction of appliances, 
the securing of summer loads and new and old schemes for 
Christmas merchandising. Some attention was also given 
to methods used in meeting competition of other than elec- 
trie illuminants. Another interesting feature of the year’s 
work was the considerations of engineering as applied to 
salesmanship, or as it might be termed, “specialized busi- 
ness getting.” The fields of the illuminating engineer, the 
power engineer and the sign specialist were considered, 
showing how the services of each are valuable in seeuring 
new business along these lines. 

Another branch of the central station industry which is 
an important consideration in the securing of new busi- 
ness, was taken up, namely those factors which affect ser- 
vice conditions such as load factor, diversity factor and 
power factor. In this connection an analysis was made of 
different kinds of business with a view to determining the 
conditions under which such loads can be profitably taken 
on as well as methods by which the more profitable classes 
of business ean be secured. 

In addition to the presentation of these topics by the 
editor of this department, we were assisted and permitted 
to present a large number of comments and discussions 
from new business men through the country. We take this 
opportunity therefore to openly express our appreciation to 
these contributors for their hearty co-operation and extend 
an invitation not only to them but to all of our new busi- 
ness readers, to assist us during the coming year by fre- 
quently giving suggestions, comments and criticisms. Those 
we are indebted to for this assistance during the past year 
are: 


Washington Devereaux, Philadelphia Fire Underwriters, 

Philadelphia, Pa. 

L. J. Wilhoite, Chattanooga Ry. & Lt. Co., Chattanooga, 

Tenn. 

Bb. W. Mendenhall, Utah Lt. & Ry. Co., Salt Lake City, Utah. 
R. B. Mateer, Great Western Power Co., San Francisco, Cal. 
Eugene Creed, Lexington Utilities Co., Lexington, Ky. 

W. R. Collier, Ga. Ry. & Pr. Co., Atlanta, Ga. 

A. H. Sikes, Athens Ry. & Electrie Co., Athens, Ga. 

C. A. Knight, Meridian Light & Ry. Co., Meridian, Miss. 
I. T. Williams, Heating Device Specialist, G. E. Co., At- 

Janta, Ga. 

Thomas Rhodes, Consumers Electric Lt. & Pr. Co., New 

Orleans, La. 

W. E. Clements, New Orleans Ry. & Lt. Co., New Orleans, 

La. - 

C. KH. Ousley, Kentucky Electric Co., Louisville, Ky. 

C. L. Owen, Springfield Lt., Heat & Pr. Co., Springfield, Ill. 
W. C. Duncan, Bay City Ice & Lt. Co., Bay City, Tex. 

G. W. Hogshead, Roanoke Ry. & Electric Co., Roanoke, Va. 
F. W. Smith, United Electrie Lt. & Pr. Co., New York City. 
Clare N. Stannard, Denver Gas & Elec. Lt. Co., Denver, Colo. 
H. N. Sessions, Southern Calif. Edison Co., Los Angeles, 

Cal. 

E. H. Mulligan, Southern Calif. Edison Co., Pasadena, Cal. 

Frank Hammond, Birmingham Ry., Lt. & Pr. Co., Birming- 

ham, Ala. 

E. D. Craig, Savannah Electric Garage & Tire Co., Savan- 
nah, Ga. \ 

. E. Michel, Union Electric Lt. & Pr. Co., St. Louis, Mo. 

. S. Roberts, Savannah Eleetrie Co., Savannah, Ga. 

. W. Peters, Columbus Railroad Co:, Columbus, Ga. 

ouglas Burnett, Con. Gas & Electric Lt. & Pr. Co., Balti- 
more, Md. 

L. W. Carnagy, Transformer Specialist, G. E. Co., Atlanta, 

Ga. 

Stewart C. Irby, Hattiesburg Traction Co., Hattiesburg, 

‘Miss. 

William F. Wallace, Rochester Ry. & Lt. Co., Rochester, 

INGE 
W. G. Morgan, San Antonio Gas & Electrie Co., San An- 

tonio, Tex. 

S. H. Alexander, Publie Service Electric Co., Newark, N. J. 
Arthur Williams, New York Edison Co., New York City. 
W. L. Southwell, Macon Ry. & Lt. Co., Macon, Ga. 

A review of the last twelve issues will show that the 
subjects discussed by the above new business men, fre- 
quently have to do with the topics assigned for particular 
numbers, yet we believe the greatest value of the comments 
and suggestions lies in the fact that in almost every ease 
actual experience and results of new business methods were 
brought out. On this basis all new business men have 
interesting things to say—let’s all have a “say” during the 
coming year. 
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OUR PLANS FoR 1914. 

During the coming year, we intend to go, as far as prac- 
ticable still further into the practical details of new busi- 
ness getting and take up those subjects that seem to be 
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prominent in the discussions of get-to-gether meetings of 
central station men, both large and small. Occupying a 
prominent place in these discussions is the subject of rela- 
tionship between company and employe, including accident 
prevention, beneficial organizations, liability insurance, pen- 
sions, welfare work and the like. We intend to take this 
matter up in the next issue and urge all who can, to fur- 
nish results of experience. 

In the Mareh number we desire to consider further, com- 
mercial department forms and accounting and such allied 
matters as proper forms for bills, stock records, trouble 
records, meter readings, ete. 

In the April number (Annual Current Consuming De- 
vice Number) we shall be glad to have comments on the 
subject of appliances and appliance exploitation, as well as 
on fan campaigns and moving picture loads, ete. 

In the May number we plan to take up the ever inter- 
esting subject of ice making and refrigeration. Informa- 
tion on combination properties, as well as data on methods of 
ice-making by use of central station current will be appro- 
priate for this issue. Electro-chemical and electro-metal- 
lurgical processes will also be discussed at this time. 

In the June number (Annual N. E. L. A. Convention 
Number) we intend to present a review of matters per- 
taining to regulation by Public Service Commissions. Pro- 
visions of the various statutes in force will be studied with 
comments on important decisions that have been rendered. 
Opinions on this subject from any standpoint will be most 
welcome. Topics for the remainder of the year will be an- 
nounced later. 

In as much as these remarks have to do with the work 
of a new year, which has every reason to be a prosperous 


one, this is our New Year’s toast: 
Here’s to.those whom you serve, 
Here’s to those who serve you, 
And here’s to those who serve those whom you serye 
And to those who serve those who serve you. 


Current Topics and Events in Central Station Fields. 

Two interesting papers have been presented at recent 
conventions relating to the electrification of steam roads. 
Mr. H. M. Hobart of the General Electrie Company points 
out the superior advantage in economy which electrically 
propelled trains have where the traffic is dense. Even long 
haul and freight services are possible under certain condi- 
tions. He also gives it-as his opinion that in many cases 
the railroad company can purchase current cheaper from 
central stations along the right of way, than they can man- 
ufacture it. He recommends 2,400 volt direct current ope- 
ration with substations about 30 miles apart. In such ser- 
vice, two 1200 volt motors are used in series, with two pairs 
permanently in parallel, since on such service there is little 
advantage in series-parallel control. Among the reasons 
for greater efficiency, we may mention the ability of the 
central station to run condensing, the use of cheaper fuel 
and the like. 

Mr. Kahler, of the Oregon Short Line shows advantages 
from an operating standpoint, and gives figures showing a 
saving of from 9 to 11 per cent over steam, using 15-cycle, 
single-phase current. He points out the better overload 
characteristics of the electric motor, hence less grading. 
Attention is also called to the advantages resulting from 
the common use of the right of way for railway tracks 
and transmission lines. He advocates a higher voltage than 
Mr. Hobart, giving 5,000 volts as well within standard prac- 
tice. At the same time he expresses the conviction that the 


development of the steam locomotive has by no means 
reached its limit. 

The interest in railway electrification has resulted in a 
trip to this country by officials of the London, Tilbury, and 
Southend Railway, who are considering the electrification 
of 70 miles of road. 


Massachusetts has 951 electric vehicles of which 562 
are passenger and 389 commercial trucks. 

The Commonwealth Edison of Chicago has an annual 
revenue of $200,000 from charging electrics. 

The recent electric “vehicle salon” in Boston was well 


attended and resulted in the sale of many ears. Twenty- 
nine different vehicles were on exhibition. 
Denver now has nearly 900 electric vehicles. A special 


charging rate of 3¢e per kw-hr. prevails, and no doubt has 
greatly stimulated their use. 


The Boston Edison is carrying on a house wiring cam- 
paign. The schedule of price per outlet and fixtures seems 
to be unduly complicated. 

The Southern California Edison has 90,000 customers, 
with 85 per cent of them using electric irons, and yet the 
company is not satisfied! They insist that the other 15 per 
cent shall fall in line. At present they are offering 50 
cents each for all the old sad-irons turned in and already 
have a serap pile of no mean proportions. ‘They are also 
booming the percolator, and offer $1.00 each for all old 
coffee pots. ‘This is good business. 

Pittsburg has 2,800 “Excess Indicator” customers and 
the campaign is still on. They also offer a rate consisting 
of a fixed charge based on the number of “active” rooms, 
plus a five cent meter rate. This has been successful in 
getting good sized residences, and encourages the use of 
heating and cooking devices. 

A recent suggestion which looks good, is for the central 
station to install and light a show ease in some attractive 
drug store, giving the druggist a commission on any sales. 
The usual line of devices should be displayed. 

At Muncie, Ind., the central station advertises, free of 
all charge, all vacant dwellings which are wired for elec- 
tricity. 

Jacksonville, Fla., now offers a 2 cent cooking rate. 

Recent decisions of public service commissions indicate 
that they do not regard “going value” as capitalizable. 

Legal decisions in a recent action are to the effect that 
a high voltage transmission line is not of necessity dangerous 
to life or property. 

Germany possesses some large central stations. One 
recent plant is of 40,000 Kw. capacity, and another con- 
tains a single turbo-alternator unit of 20,000 Kw. 

The Brooklyn Edison Company which has conducted a 
profit sharing plan during the past three years, has just 
decided to continue it during the coming year. 

The Madison Gas and Electric Co., of Wisconsin, has 
made the third reduction in rates in three years. 

It pays the central station to assist in the selection of 
power equipment. A mill with a mixed assortment of in- 
duction motors of all sizes was found to have a power fac- 
tor of 60 per cent. By rearranging the motors so as to 
make them correspond more closely with the load, the power 
factor was raised to 85 per cent. 

Ozone is now said to be used in hatching chickens— 
what next? 
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COMMENTS FROM READERS. 


Rufus G. Gentry, Assistant Commercial Manager, Denver 
Gas and Electric Light Company, Denver Colo., 
Outlines Successful 1913 Campaigns. 

In the spring of 1913, the commercial department of 


the Denver Gas & Electric Light Company inaugurated a 
campaign for the sale of gas and electric consuming appli- 
ances on a more elaborate and strenuous basis than ever 
before. We arranged one dozen groups of appliances, with 
three appliances in each group and in each instance in- 
eluded an Ohio vacuum cleaner. We totaled the selling 
price of these appliances and deducted therefrom about 
20 per cent, or to be exact, $11.00, issuing a coupon for 
that amount, and stating the conditions of the sale and 
the groups, ete. These coupons were distributed to all 
our customers and prospects, with instructions that if 
presented when purchasing either of these groups, that one 
would be received as $11.00 on the payment of the bill, 
and further, we made a small discount for cash, or the 
privilege of small monthly payments on their bills. 

This plan met with a great deal of interest on the part 
of our consumers and responses received aggregated a 
sale of more than 1,200 appliances in a thrity-day period. 
We received right away the added load on our stations 
for gas and electricity, besides a profit on the appliances 
sufficiently ample to absorb the discount allowed and make 
a splendid net profit on the sales. There are a number 
of good features involved in this plan, as follows: 

First, the selling talk is not much greater than necessary 
with either one of the three articles sold separately, thereby 
saving of time and annoyance to the customer. 

Second, there is a great saving in time and expense in 
keeping the account collected, ete. 

Third, the time is rapidly approaching when eentral 
stations will have succeeded in supplying their customers 
with larger consuming appliances and therefore to make 
the commercial work and the selling of appliances more 
effective and efficient, it is imperative that we group to- 
gether the smaller consuming devices to maintain the pro- 
portionate increase of revenue of our stations. 

In connection with the above sale an electric truck was 
used in a most effective manner, devoting one-half of the 
day to taking out groups, demonstrating them at the homes 
and the remaining portion of the day the truck was kept 
busy delivering the appliances at a very small cost per 
appliance. 

This company also has a large fleet of electrie trucks, 
ranging in capacity from 700 pounds to 8,000 pounds. 
These trucks are doing excellent service and displacing a 
number of horses. They are used for the delivery of 
coke at a much less cost per ton, making quite a saving 
over horse-drawn delivery. We have two trucks that make 
lamp renewals; several setting electric and gas meters; 
two large trucks for the delivery of freight and warehouse 
merchandise; and we also have electric trucks in the line 
construction department, trouble department, lamp trim- 
ming department and the delivery of small electrical appli- 
ances, which are frequently used for demonstrating pur- 
poses. We have been successful in using electric trucks 
for any and all purposes that horse-drawn vehicles were 
used. Also three electric roadsters for the use of foremen. 

This company also maintains a department of storage 
battery and vehicle engineering under the supervision and 
direction of Mr. E. M. Jackson, which department devotes 


its entire time to solicitation for the sale of electric trucks 
as well as inducing the garages to so handle the vehicles 
and care for them that the consistent performance known 
to be possessed is always obtainable by the owner. 


G. P. Garrett, Empire District Electric Company, Joplin, 
Mo., Describes Successful Holiday Campaigns. 

During the holiday season just past, we ‘used with good 
results, extra newspaper and electric lighted bill-board ad- 
vertising to attract the attention of the business men, and 
the public in general, to specially decorated display rooms. 
By special arrangement, we were able to make unusually 
low prices on many appliances, which has caused them to 
be placed in service in large numbers. Advertising souve- 
nirs of electric tops and “mocking-birds“ were distributed 
among the children throughout the district, as another 
means of attracting attention to the special sales, and bar- 
gains in modern electric appliances. Our office building 
was made attractive, the front being studded with hun- 
dreds of lamps, arranged in an ornamental design, which 
brilliantly lighted the street for a hundred feet (or more), 
in either direction at night. The offices are elegantly fur- 
nished, and our large show-windows and display room 
changed and rearranged regularly, keeping the very latest 
apparatus and appliances constantly before the eyes of 
the public. 

Our organization is necessarily divided into several 
departments, which co-operate together for the best interests 
of the business. The new business department has the 
cities and the entire mining district divided into sub-dis- 
tricts, with regular salesmen working allotted territory, 
on a salary and commission. In addition to this, we have 
also special apparatus and appliance salesmen, electric 
sign designers, ete., working in harmony with the regular 
salesmen at all times. 

The company spends a large sum of money for news- 
paper advertising, which is kept up regularly and on an 
extensive scale when there are special gatherings or meet- 
ings of out-of-town people to be held. Every available 
opportunity is taken advantage of to keep the name of 
our company and its business fresh in the mind of the 
public, and liberal contributions and donations to all 
worthy causes have proven their value, many times over. 


W. E. Clement, Commercial Agent, New Orleans Railway & 
Light Co., New Orleans, La., Describes Portable Elec- 
tric Installation for Use in Unwired Houses. 


The accompanying illustration shows a portable elec- 
trie installation which the writer has devised and is using 
successfully to make a cheap and quick connection in houses 
not provided with electric wiring. Inasmuch as a large 
majority of homes in the older Southern cities are in this 
class, the importance of such a device is readily apparent 
to the average new business man. The electrie iron, which 
has scored such a triumph in wiring houses and is truly 
the “backbone” of the heating device business, will be 
exploited by means of this device and on account of the low 
cost and ease of installation of the whole equipment, we 
believe it will enable us to make a number of new installa- 
tions. 

The equipment is known as the Electric Wall Cabinet, 
and has been made up in a considerable number by the 
Electrical Development Company and passed on by the local 


January, 1914. 


PLECTRICAL ENGINEERING 53 


(Formerly Southern Electrician) 


representatives of the Electrical Underwriters. Applica- 
tions for patent rights have been filed with the patent office 
and preliminary papers issued by the commissioner. As 
shown in the illustration, the equipment consists of an iron 
box in which is installed an induction watthour meter, the 
equipment being installed in the cabinet in our meter shops 
and the entire outfit taken to the customer’s premises and 
installed by simply driving a nail or screw into the wall, 
nine or ten feet above the floor and hanging the equipment 
as shown in Fig. 1. A serew at the bottom holds the equip- 
ment plumb. The boring of two holes through the wall, 
placing the required porcelain tubes in them, and connecting 
ihe wires, finishes the work of installation. 
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Fic. 1. SHowrne Instatuation or Execrric Wau 
A CABINET. 

The cabinet complete, equipped with a standard $3.50 
electric iron, six feet of flexible cord and a 40-watt tungsten 
lamp and bracket is installed complete for $9.00. The 
cireuit is opened and closed by a push button switch 

‘mounted at the left of the cabinet near the top as shown. 
A pilot light mounted inside the cabinet indicates when the 
iron is in cireuit through the red glass “bull’s eye” shown 
at the right of the swinging bracket. The entire outfit 
can be easily removed from the wall and moved from one 
installation to another, if necessary, at a minimum cost. 
This device, together with the writer’s electrie service table 
described in the April issue of Electrical Engineering facili- 
tates the handling of connections in unwired houses in a very 
satisfactory way. 


A Unique White Way at Carthage, Mo. 
BY GEO. P. GARRETT. 

It is clear to any one who has followed the progress of 
electrical development, that a revolution in the illumination 
of public streets and thoroughfares is under way. The 
larger cities have made great strides along this line and 
many of the smaller cities are adopting modern and novel 
schemes of so-called ornamental street. lighting. A de- 
cidedly attractive and interesting system has recently been 
installed at Carthage, Mo., as shown in the accompanying 
illustrations. 

The streets were previously lighted by means of 6.6- 
amp., Series incandescent carbon filament lamps, 6.6-amp., 
inclosed ares, multiple a. ¢., ares and arches or festoons of 
small incandescent lamps suspended diagonally over the 
street crossings. 

Before deciding upon the white way installation, an 
extensive study of the situation was made to determine 
what constituted a system that would be attractive in the 
day-time and give an effective and even distribution of 
light by night. The Business Men’s League became in- 
terested and the City of Carthage, through the Board of 
Public Works, made a proposition to them, offering to pay 
for all under-ground wiring, lamps and glass-ware; to con- 
nect up, maintain and furnish all current necessary for 
illumination, for “all time to come,’ providing that the 
business men would purchase, erect and wire all clusters to 
be installed in the business section. 

A committee, headed by Mr. R. E. Baird, of The Empire 
District Electric Company, was appointed by the Business 
Men’s League to confer with the property owners and bus- 
iness men; also to make designs and specifications of both 
stone and east iron standards, and submit same to the local 


Fig. 1. Street at CartHace, Mo., SHow1nG INSTALLATION 
OF (STONE DECORATIVE STANDARDS. 

quarries and foundries for bids to furnish same by con- 
tract. The business men were divided upon the adoption 
of stone or cast iron standards, owing to the high market 
value of the stone, but when they learned that the cost of 
stone standards would not exceed that of cast iron more 
than fifty per cent, the stone with five-light cast iron tops 
were readily adopted. The Carthage “white way” is prac- 
tically a “home-made” product; the stone being supplied 
by the Carthage Quarry Co., the cast iron tops by the Car- 
thage Foundry & Machine Works and the erecting and 
wiring was done by local contractors. 

The dimensions of the stone base of the standard 
adopted is 20 x 20 x 12-in. with the upper edges beveled. 
The second base is 14 x 14 x 5-in. and the base of the round 
column is 12-in. in diameter and 314-in. thick with rounded 
edges. The round column is 7 ft. in length with 1-in. flange 
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at the base, which is 10% in. in diameter and tapers to 8 
in. in diameter at the top. 

The east iron cluster is of heavy design and weighs 350 
pounds, complete. The body is of hexagon shape, and two 
panels of the body are removable to provide access to the 
fused cut-outs, which are located in the body of the cluster, 
instead of the base of the standard. The body of the 
cluster fits well over the top of the stone column, forming 
a %4-in collar around it, and the 114-in. conduit passing 
from underneath the walk, up through the center of the 
bases and column to the body of the cluster, securely clamps 
the fixture by means of heavy flanges and lock-nuts. 


Fig. 2. THe CarrHace, Mo., Stone LIGHTING STANDARD. 

To prevent rust or other damage from the weather, the 
cluster is given several coats, both inside and out, of special- 
ly prepared mica paint, which is nearly white, to match the 
color of the stone. The center light of the cluster is 11.9 
feet above the walk and the out-side lights are 11 feet above 
the walk; the arms of the cluster measuring 3614-in. from 
center to center of the holders. All lights are erected in an 
upright position, but may be made inverted by merely 
changing the holders to the lower side of the arms, for 
which provisions were made when moulding. 

A 60-watt tungsten lamp enclosed in a 12-in. opalescent 
outer globe is used for each of the four outer units and the 
center unit consists of a 100-watt tungsten lamp enclosed in 
a 16-in. opalescent globe. The under-ground wiring’ con- 
sists of two cireuits of lead-covered cable laid in conduit. 
One circuit supplies the four outside lamps of each cluster, 
which burn on a mid-night schedule, andthe other cireuit 
supplies the top lamps, which burn all night. 

A fair idea of the day-light appearance of these orna- 
mental clusters may be had from the accompanying illustra- 
tion, but their real beauty can only be fully appreciated 
when seen illuminated, at night. Mr. R. E. Baird, of The 
Empire District Electric Company at Carthage, who de- 
signed and superintended the installation of this unique 
white way, has been appointed as agent by the Carthage 
Quarry Co., and the Carthage Foundry & Machine Works, 
to represent them in promoting the sale of this type of 
eluster standards. 


New Electric Business in Louisville, Ky. 

During the week of November 10 to 15, the new busi- 
ness department of the Louisville Gas & Electrie Company 
secured contracts calling for 627 horsepower of new elec- 
trical power ‘business. The Louisville commercial depart- 
ment has been re-organized and among the changes made 
is the discontinuation of selling appliances, motors, ete. 
The electric appliances formerly carried by the company 
have been sold to the local contractors and in place of 
the merchandise display maintained by the company, five 
contractors have individual displays in glass eases (fur- 
nished by the company) in the front of the company’s 
office. These displays are in charge of the company which 
demonstrates the appliances and takes orders for the con- 
tractors. A display of gas ranges, heaters and other ap- 
pliances, furnished by the agents, is also exhibited. 

The company has contracted with the H. M. Byllesby 
& Company, under whose management the Louisville prop- 
erties are operated, for the extension of their Waterside 
station. The immediate extension will consist of eight 
500-horsepower boilers and two 5,000-kilowatt turbines, 
together with coal handling machinery and accessories. 

Electric and gas connected load figures from all of the 
Byllesby properties show appreciable gains as of October 
ist, compared with a year before. These properties are 
now serving upwards of 212,000 customers, ineluding 
6,624 telephone, water and steam heat customers. During 
the year the number of electric lighting customers increased 
15 per cent; power customers 23 per cent and gas users 
6 per cent. While the hghting load grew 18 per cent or 
to 149,000 kilowatts, the electric power business increased 
to 105,000 kilowatts, a gain of 29 per cent. The total 
of 256,670 kilowatts connected for all purposes exhibits 
a 20 per cent advance. 


Lighting Rates in Large Cities. 

During the recent adjustment of rates in St. Louis, a 
study was made of the rates for lighting in the larger cities 
and the following data secured as the average rate for this 
service during 1912. The rate for Boston includes the 
electric railway energy sold at a rate considerably less than 
the average. 
Total Commercial 
and Street Lights 


per K. W. H. 
Loeation. in cents 
Chicavoys i siiae ease Geen Bice 5.10 
Philadelphiay. en a2. <5 decide dees ee eee 5.25 
Bosboneerncieccreiete tious siete cise tera eis ars: sete eet 5.38 
Brooklynvernd sc cc atstre om crtenne.. © <icae arte tiene 6.00 
StS LOWS tre ce sits sc ee cas « ole scene 2 eee 4.78 


In the February, 1913, issue of Electrical Engineering, 
we published the rates then in force for all important south- 
ern cities. The rate in Atlanta is 7 cents down to 5.4 for 
lights, depending on eurrent consumed; in Birmingham, 
Ala., the lighting rate is 12 to 6 cents; in Memphis, Tenn., 
10 to 8 cents; in Chattanooga, 12.5 to 6.5 cents; in Nash- 
ville, 12 to 7.2 cents; and in Richmond, Va., 9 to 5.4 cents. 
With these charges no city can afford to even have dark 
alleys, much less poorly lighted streets. Residence lighting 
is haying a steady growth and a number of Southern stations 
are now carrying on or planning to start in the near future 
active campaigns to secure the small consumer, such as 
found in mill and factory districts of the South. 
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{| Questions and Answers from Readers | 


= Readers are invited to make liberal use of this department for discussing questions, 


opinions or experiences from other readers. 


However, editors are not responsible for correctness of statements of opinion or fact in discussions. 


_ lished answers and discussions are paid for. 


obtaining information, = 


Discussions and criticisms on answers to questions are solicited. 


All pub- 
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DISTRIBUTION OF LIGHT FROM ORNAMENTAL WHITE WAY POST. 
Editor Electrical Engineering : 

(423) I would like some reader to present in your col- 
umns a distribution curve of light flux from an ornamental 
white way post of 5-100 watt globes, one upright and four 
pendant. I desire this curve to compare with the distribu- 
tion curve for a luminous are lamp of same candlepower. 
The distribution curve should show the light flux in plane 
of the four pendant lamps. Wish ban dus 
WHY DOES SERIES: TRANSFORMER ON OPEN CIRCUIT BURN UP? 
Editor Electrical Engineering: 

(424) Please explain why a series transformer will 
burn up if the ammeter is disconnected and the secondary 
left on open circuit, but will operate satisfactory while the 
ammeter is connected or the ammeter terminates short cir- 
cuited? We UG, Isr 

REWINDING SMALL MOTOR. 


Editor Electrical Engineering : 


(425) ‘The writer has a small bipolar battery motor with 
one field coil 244 inches long and a winding depth of about 
34-inch. The armature has 6 slots with a commutator of 
three segments. Kindly advise the number of turns and 
size of wire required to rewind this motor for 110 volts. 
Give a diagram of armature winding showing connections. 

F. L. Wood. 
WHY NOT OPEN FIELD OF LARGE MOTOR IN OPERATION. 
Editor Electrical Engineering : 

(426) The writer knows that it is certain ruin to a 
large direct current motor to open the field cireuit while 
the motor is in operation. Will some reader explain what 
causes the motor to flash over at the brushes and burn up? 
Also explain why a series motor has a tendency to speed 
up and throw its armature to pieces when the entire load is 
removed, such as occurs when a belt slips off. W. A. B. 

WHAT IS NATURE OF MAGNETIC BLOWOUT? 
Editor Electrical Engineering: 

(427) What is the nature of design of a magnetic blow- 
out and how does it operate? What factors determine its 
design ? WikAG, ©. 

HEATING A BRICK FACTORY BY STEAM. 
Editor Electrical Engineering: 


(428) I would like to get information or the benefit 
of a discussion through your columns on an estimate of 
the amount of steam, and comments on the system to use 
in heating a brick factory building under the following con- 
ditions: Two fire tube boilers, having a normal rating of 
55 horsepower each, and worked at a pressure of 100 
pounds gage, are used for an engine and heating and drying 
systems. The engine is of the non-condensing, 4-valve type 
and consumes approximately 28 pounds steam per Ihp. 
hour. The load varies from 90 to 115 horsepower. 

The heating system throughout the factory is in very 
poor shape. Returns are provided, but no vacuum pump- 
ing system is used and the drips go to a well and are 


pumped finally to the boilers. From a rough survey made, 
I find approximately 2,086 square feet of the 1-inch pipe 
used for heating, the factory having about 500,000 cubic feet 
of surface. It has always been the custom whenever steam 
was needed for heating, to use live steam at full boiler 
pressure, and the system is fed from 1 and 2-inch pipe. 
In winter, with the temperature anywhere below freezing, 
for the needs of the engine, dry kiln and heating system, 
about eight tons of coal are used per day. The factory 
runs 10 hours a day and dryer and heating system is on 
to some extent during 24 hours. 

The writer would like an opinion expressed on the 
relative steam consumption of such a heating system using 
live steam and one as ordinarily used, at say, 15 to 20 
pounds. All other things remaining the same, could one 
expect as much heat in the one instance as the other? 
When and why is use made of such a high pressure on a 
heating system? If a test showed that 40 to 50 per cent 
of the indicated engine load in the factory to be shafting 
and transmission loss, could a saving be made by installing 
a low pressure gas fired boiler for the dry kiln and heating 
system, and so far as reasonable, use individual motor 
drive? Gas sells for 10 to 16 cents per 1,000 cubic feet, 
and coal at $1.60 to $1.75 delivered per ton. Hlectrical 
energy costs from 1 to 3 cents per Kw.-hr. Any further 
information needed that would be of use in giving the 
writer an opinion will be gladly furnished. 

F. G. Flickinger (W. Va.) 
2,200-voLT LinE vs. 11,000-voLT LINE ON BASIS OF 
CONSTRUCTION COST. 

Editor Electrical Engineering : 

(429) The writer desires relative costs for building a 
transmission line for 2,200 volts and 11,000 volts. The 
conditions are as follows: Wooden poles are to be used— 
30 feet. Line to be 3-phase, 3-wire and transmit 400 Kw. 
at 80 per cent power factor, with a drop of not more than 
6 per cent. Distance one way 8,000 feet.. Receiver volt- 
ages to be 2,200 and 11,000. Roughly, what energy loss 
exists for each Scott connection of transformers using 200 
Kva. capacity? Abas 4 

REVERSING FIELD OF D. C. EXCITER. 
Editor Electrical Engineering : 

(430) ‘The writer has two direct current generators 
used as exciters for two alternating current generators. 
These exciters are 5 Kw. and 6.5 Kw. compound machines, 
operating at 110 volts, with equalizer connections for opera- 
tion in parallel, when the alternators are operating in paral- 
lel. Please advise the reasons and the conditions under 
which the field of one of these excitors becomes reversed. 
Also advise the proper method to bring the field to its 
proper magnetization. Must the equalizer connection be 
disconnected, in the process? Must the machine be run- 
ning when the field is being reversed to proper state. 

V. K. Stanley. 
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CONNECTIONS FOR 220 AnD 440 VOLT MOTORS TO DELTA CON- 
NECTED TRANSFORMERS. 
Kditor Electrical Engineering : 

We have three type WB Maloney transformers, single- 
phase, 25 cyele, 2300 volts to 440 volts with primaries and 
Secondaries delta connected. Each transformer has four 
terminals on the secondary side as shown in Fig. 1, the two 
middle leads being joined together. Several days ago I re- 
ceived a 3-phase, 220 volt motor with instructions to con- 
nect it to leads A—4 and 5, the 440 volt motor to remain 
on leads 1, 2 and 3. The writer was of the opinion that 
there would be a difference of potential of 440 volts be- 
tween leads 4 and 5; 5 and 6; 4 and 6, but upon testing 
with voltmeter found 220 volts between leads, A-B; B-C; 
D-E; B-E; E-F; G-H; E-H; H-I, and B-H. The 220 volt 
motor runs on leads 4-5 and 6 as well as on A-4 and 5. 
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Fig. 1. Connections or THREE TRANSFORMERS FOR 220 
AND 440 VouT Motors. 

Please explain the phase relations for these connections. 

Is it good practice to operate motors of different voltages 

in this way? The 220 volt motor is 5 Hp, is there any 

unbalancing of the transformers on either of the connec- 


tions shown? TT Canis 


Trouble in Operating Rotary Converters. Ans. 
Ques. No. 396. 
Editor Electrical Engineering: 

The writer does not believe that the trouble in the oper- 
ation of rotary converters mentioned in question No. 396, is 
caused by the poor distribution of the A. C. conductors in 
conduit. The questioner does not state whether the conduits 
are iron or terra-cotta. It is quite likely if the rotaries are 
large ones, there would be excessive heating of the iron 
conduit. From the statement that the rotaries are three- 
phase, it would naturally be assumed that they are small 
ones, and that such heating would not be serious. The 
writer is led to suspect that the operators are not correctly 
starting these rotaries. The proper method of starting is 
with the rotary field switch open, closing the compensator 
or auto transformer on the starting side. As the rotary 
comes up to speed, it will be noticed that the direct current 
voltmeter first oscillates rapidly and gradually the beats 
slow down until the machine locks into step, at which time 
the voltmeter will indicate either a constant deflection, 
positive or negative, depending on whether it has locked 
into step correctly or reversed. If the D. C. meter shows 
reversed condition, the double throw field break up switch 


should be closed into the bottom throw for an instant, there- 
by making the rotary slip a pole. If it should be of the . 
right polarity, the field switch can be immediately thrown 
into the up throw, the rotary still running from the starting 
taps of the compensator. The rotary can now be thrown 
over to the running side of the compensator, and if this is 
quickly done there is practically no possibility of the rotary 
reversing its polarity. If the attempt is made to throw the 
rotary from the starting to the running side of the com- 
pensator without first closing the field switch and giving the 
machine excitation, an extremely heavy rush of current is 
likely to take place when the rotary is thrown from the 
starting to the running side. 

There is a remote possibility that the collector rings are 
connected to different phases on the starting taps from those 
on the running side of the compensator. Numbering the 
rings, 1, 2 and 3, beginning at the A. C. end pillow block, 
obviously the starting taps on phase No. 1, likewise the 
line of phase No. 1, should go to ring No. 1 and so on 
for phases 2 and 3. If, on starting, taps from phases 1, 
2 and 3 go in the order named t othe correct rings and 
on the running side of the compensator, phase No. 1 goes to 
ring No. 2, phase No. 2 goes to ring No. 3 and phase No. 3 
goes to ring No. 1, it is possible that the rotary might pull 
into step with the direct current voltage reversed when 
thrown over onto the running side, as the phase rotation 
would still be the same, but the relative position of the 
armature would move forward 120 degrees. The writer 
would suggest that the connections be carefully examined 
for such an occurrence. The sudden flow of current with 
such connections would be likely to knock the automatic 
oil switch open, if it is not set for a great many times 
normal load current. 

The writer would recommend changing the wiring of 
the rotary so that one wire of each phase is in the same 
conduit, as the effect of the wiring at present is to produce 
a slight voltage unbalance on the A. C. collector rings, 
causing a poor distribution of current in the armature and 
likely spotting: of the commutator at three equi-distant 
points, assuming a 6 pole, 1200 revolution, 60 cycle rotary. 

H. E. Bussey (Ga.) 


Series and Parallel Armature Windings. Ans. 
Ques. No. 399. 
Editor Electrical Engineering : 

There are two general classes of windings used on drum 
armatures, one of these called the series or two-cireuit 
winding, and the other a parallel or multiple-cireuit wind- 
ing. Either of these may be simplex, duplex or triplex; 
that is, it may have one, two or three conductors in parallel. 
Fig. 1 shows a series winding. Starting from conductor 
No. 1, we go to No. 14, then to 28, 42, 3, 16, 30, 44, 5, ete. 
Conductors No. 2, 4, 6, 13, 15, ete., are not shown. It will 
be noted that in this winding, the connections go from pole 
to pole, adding up small increments of voltage until the 
complete cireuit of the armature has been made. It will 
further be noted that the progress is always in a forward 
direction around the armature, and hence this winding is 
also termed wave winding from the appearance of the 
development. 

In Fig. 2 a parallel or multiple circuit winding is shown. 
In this case starting from conductor No. 1, we go to 14, 
then back to 3, then forward to 16, then back to 5, then 
forward to 18, ete. From this, it will be seen that the 
voltage between brushes is caused by the passage of the 
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conductors under a single pair of poles. The winding is 
termed multiple-cireuit because there are as many paths for 
the current from plus to minus brushes as there are poles, 
while in the series or two-cireuit winding, there are only 
two paths for the current, regardless of the number of 
poles. The parallel winding, from the appearance of its 
development, is termed lap winding. In the first case, only 
two brushes are needed to collect the current from the com- 
mutator, while with the parallel winding there are as many 
brushes as poles required. 


Two series windings super-imposed, constitute a series 
duplex winding. In Fig. 1, the dotted lines might repre- 
sent another winding added to the armature, in which case 
there would be now four paths for the current, instead of 
two. The character of the winding, however, is not changed, 
since two identical circuits are simply thrown in parallel. 
The same thing is true of the parallel windings, since there 
may be two, three or more conductors forming parallel 
paths from brush to brush. In the case of duplex windings, 
there are twice as many paths as poles, for triplex wind- 
_ ings, three times as many paths as poles, ete. 


The entire subject of armature winding, while based on 
simple principles, cannot be thoroughly understood without 
a good deal of patient study. As a help along this line, I 
would suggest a careful study of ARMATURE CONSTRUCTION, 
by Hobart & Ellis, which can be secured from D. Van Nos- 
trand Company, New York City, at a cost of $4.50. 
Calculations to Determine Size of Wire for Motor Circuit. 

Ans. Ques. No. 406. 

The size of wire to run for any motor load is sometimes 
determined by the drop, sometimes by the current-carrying 
capacity, and sometimes by the mechanical strength; that 
is, a No. 12 wire will carry the current for a 314 Hp., 220- 
volt motor which, at full load, is about 15 amperes. How- 
ever, the drop would be about .05 volts per foot run. For 
a short distance of 100 feet or so, this would not be serious, 
but in ease the motor were located several hundred feet 
from the supply, the loss of power would be considerable, 
and it would probably pay to use a larger wire. 

In running wires outside, No. 10 might be used for such 
a motor, but No. 8 would be better from a mechanical 
standpoint. For inside wiring, No. 10,is about the smallest 
size that should be used for any motor. In the example 
given of 25 Hp. total capacity of 220-volt motors, with 
load factor and diversity factor unknown, we may assume 


20 Hp. to be the maximum total load, in which case the 
current would be about 84 amperes. For such current the 
underwriters would require No. 4 weather-proof wire out- 
side, and No. 2 rubber-covered wire inside. The drop over 
200 feet of No. 4 wire would be about 8.4 volts, or about 4 
per cent, which would not be considered excessive. Whether 
it would pay to spend more money for copper in order to 
reduce this drop, must be decided by the eustomer. If it is 
likely that some additional load would be added to the cir- 
euit soon, it might be well to use No. 2, which would give 
the.drop of only 5 volts with full load eurrent. For the 
inside wiring, No. 2 wire would be likely to give satisfac- 
tory service for distances likely to be used in a small fac- 
tory. 

In case the motors are to be placed on separate circuits, 
the sizes specified by the underwriters would probably be 
satisfactory, both from the standpoint of mechanical 
strength and voltage drop. A 10 Hp. motor fully loaded 
draws about 42 amperes, and a 5 Hp. about 21 amperes, 
and this, according to the tables, would take No. 6 and No. 
10 wire, respectively. This would be large enough mechan- 
ically, and it is not likely that an excessive drop would 
occur within the limits of the ordinary shop. 
Transformer Connections for Different Voltages. 


Ques. No. 408. 
The connections for lighting and transformers have be- 


come pretty well standardized. There are two general types 
of transformers, one designed for lighting, and the other 
for power service. Each has two primary windings and 
two secondary. The primaries are arranged for 1,100 or 
2,200-volt cireuits, being placed in series for 2,200, and in 
multiple for 1,100 volts. The secondaries are arranged to 
give 110 or 220 volts for lighting, and 220 or 440 volts for 
power. For lighting service, the secondary coils are usually 
connected in series and the middle point grounded. The 
three wires are then run as a 110 to 220-volt circuit in the 
usual manner. The power transformers are connected in 
identically the same way, except that the secondary coils 
may be connected in parallel for 220-volt circuits, or in 
series for 440 volts. Lighting companies prefer 220-volt 
motor circuits because, while they are not quite as economi- 
eal in copper, they can supply such cireuits from their reg- 
ular lines of lighting transformers, and are thus not com- 
pelled to carry a double line. 

Most manufacturers of transformers now’ are providing 
10 per cent taps on the primary side to be utilized in out- 
lying districts where it is necessary to boost the voltage. 
In using the well-known Scott connections for 2 to 3-phase 
transformation, it is usual to use two standard transform- 
ers, one having a tap at the middle of the secondary wind- 
ing and the other at 86 per cent thereof. 

Single-phase current can be taken from any two wires of 
a 3-phase circuit, but it is preferable to take single-phase 
current from 2-phase distribution lines, on account of it 
being easier to balance the cireuits. 


Ans. 


Reactance in an Electric Circuit. Ans. Ques. No. 409. 
Reactance is that property of an electric circuit by 


virtue of which it opposes, not the passage of current, but 
any change in the current value. Briefly, this is produced 
by the counter emf. set up in the conductor when cut by 
the lines of magnetic force as they may be conceived to 
expand or collapse on change of current. Obviously in the 
ease of a coil with many turns and with high frequency 
alternating current, the reactive voltage may reach a high 
value while if a steady direct current be passed through 
the same coil, there being no varying field, the only opposi- 
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tion to the flow of current comes from the simple-ohmie re- 
sistance, which may be very low as compared with the in- 
ductance. . 

It is impossible to get a pure reactance, because all con- 
ductors have some resistance. The emf. taken up by the 
resistance is directly opposed to the impressed voltage, 
while the inductive emf. is 90 in phase relationship. There- 
fore the total resisting effort is not the arithmetical, but 
the geometrical. sum of the resistance and the reactance, 
and is termed the impedance. For instance a coil having 
a resistance of 5 ohms, and a reactance of 100 ohms, would 
have a total impedance of about 100.1 ohms. ‘Such a coil 
would possess very different behavior on direct and on al- 
ternating current. 


Power reactances are used in power houses to limit the 
possible short cireuit currents. Under normal operation 
they offer very little opposition to the current flow, but ex- 
ercise a noticeable choking effect in case of short circuit. 

A. G. Rakestraw. 


Reactance in an A. C. Circuit. 
Editor Electrical Engineering : 

The use of the term reactance by Mr. Meiderhiser in 
question 409 of the November issue is rather confusing, 
yet a common use of it. Power reactance is a poor name 
for the device to which he refers, for it tends to lead the 
non-technical reader to consider that the term reactance 
refers to a physical device rather than to a property of 
such a device. The “power reactance” is simply a coil or 
coils of wire which when connected in a circuit is best 
considered as an inductance, since inductance is a funda- 
mental physical property of an alternating current cireuit 
that depends essentially on the form of the conductor. The 
form in which this property asserts itself for considera- 
tion in electrical system and problems is known as re- 
actance or more properly inductive reactance and  pro- 
duces an effect similar in some ways to a resistance, 
It resists the flow of current but does not consume energy. 
Resistance likewise resists current flow but consumes en- 
ergy, this energy being converted into heat (I’R) and lost. 
The energy applied to overcome inductive reactance is 
stored (as in a fly-wheel) through creation of a field effect 
and given back to the cireuit as induced emf. The same 
inductance coil will have a different inductive reactance in 
circuits of different frequency since the rate at which the 
current changes determines its value. Thus it is that this 
property of a circuit—inductive reactance—is made use of 
in large central station systems to prevent rushes of cur- 
rent that would destroy generators and transformers by 
making the coils of such a design and placing them in 
such places as to choke back, so to speak, such rushes of 
current. These coils are usually mounted on concrete cores, 
the turns being properly supported and held in place. 

The first statement of the question, it is to be inferred 
from the second, is a request for an explanation of what 
inductance (rather than reactance) is and what influence 
it has on the characteristics of alternating and direct cur- 
rent circuits. It must be remembered that every electric 
cireuit possesses three distinct properties, namely, resist- 
ance, inductance and capacity, these properties being com- 
parable to friction, inertia and elasticity in a mechanical 
circuit such as a pipe system conveying water under press- 
ure or a head. 

When an electric conductor carries a current, whether 
a direct or an alternating, a magnetic field is set up around 


Ans. Ques. No. 409. 


the conductor. Any change of this current sets up a dis- 
turbance in this field requiring a definite expenditure of 
energy. The energy in the field of a conductor carrying 
a direct current will remain unchanged as long as the 
current is steady. In an alternating current cireuit due to 
a continual change in intensity of the current flow, a cor- 
responding simultaneous change occurs in the surrounding 
field. This change in intensity of the field reacts on the 
conductor and induces in it a counter emf of inductance 
which opposes any change of current. Thus it is that this 
counter-emf due to inductance impedes the variation and 
extinction of a current. In direct current circuits the effect 
is only noticed when a circuit is closed or opened. 

In an alternating current circuit counter emfs are al- 
ways present and whenever an emf is applied to a circuit, 
it has two functions to perform, namely, a part must over- 
come the resistance of a circuit and a second part must be 
used to overcome any counter emf set up. Thus 

E = E, + E,, where E, is the emf to overcome re- 
sistance (IR) and EH, the emf to overcome counter-emf of 
inductance (IX). These values cannot be added as indi- 
cated but must be added vectorially or 

H= y([(IR)? + (1x)'1. 

This is on account of the fact that the current in the 
resistance is in phase with the voltage while the current in 
the inductance is 90 degrees out of phase with the voltage. 

In as much as we have said that there are three prop- 
erties of any circuit, namely, resistance, inductance and 
capacity, it may be well to mention that the effect of 
capacity is opposite that of inductance and is known as 
capacity reactance. Thus the term for an alternating cur- 
rent circuit which corresponds to resistance of a direct cur- 
rent circuit is impedance (Z) and made up of ohmic re- 
sistance (R), inductive reactance (X,) and capacity re- 
actance (X,), all measured in ohms. Thus, 

Z= VR (x, — X,)] 

The resistance of an A. C. cireuit (R) as in a D. C. 
circuit depends upon the length and cross-sectional area 
of conductor. The inductive reactance varies directly as 
the inductance as already shown and the frequency of the 
circuit. The capacity reactance varies inversely as the 
product of frequency and capacity of the circuit. 

W. E. White (N. Y.) 


Reactance in an A. C. Circuit. 
Editor Electrical Engineering: 

Reactance is a term used to express the effect of induct- 
ance or capacity in an alternating current cireuit. Like 
resistance it is expressed in ohms. We know, however, that 
ohmic resistance itself is directly related to the current 
and voltage of the cireuit. Now the reactance whether 
inductive or capacity reactance is a property of the circuit 
itself and depends entirely on its makeup. The react- 
ance referred to in question No. 409 is inductive. This 
reactance is brought about by the effect of the magnetic field 
which is set up around a conductor carrying a current of 
electricity. A conductor of a given length and cross section, 
has greater reactance when wound in the form of a helix 
than when used as a straight conductor due to the action 
of one turn up the other. The reactance is still further 
increased by inserting iron in the helix. 


Ans. Ques. No. 409. 


In an A. C. cireuit the current changes in value from 
zero to maximum four times every cycle. This means that 
the magnetic field surrounding a coil connected to an alter- 
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nating current circuit changes at the same rate. The effect 
of this changing magnetic field as it cuts the conductors, 
is to produce an induced emf. Thus when the current is 
inereasing in value, this induced emf tends to keep it from 
inereasing and when the current is falling in value the in- 
duced emf tends to keep it from falling. This action in an 
alternating current circuit has the effect of keeping the cur- 
rent down or choking it back by making it lag behind the 
applied emf to such an extent that it does not reach the 
value it would on a direct current circuit. On a direct cur- 
rent circuit, the coil would have no effect other than to add 
its resistance to the cireuit and its action would follow 
“Ohms Law” unless it was on a rapidly fluctuating volt- 
age then its inductance would prevent the current from 
immediately assuming its full value when the circuit was 
closed, and would tend to prolong the current when the cir- 
cuit was opened. 

Power limiting reactances are used to limit excessive cur- 
rent rushes due to short circuits, surges or lightning de- 
veloped in large electric generating systems. There are two 
kinds of reactances used for this purpose, the stationary 
or inductive and the rotary in which use is made of an 
induction generator. With some of the present large power 
systems it is evident that the momentary overload capacity 
must be enormous and should a short circuit concentrate 
this practically unlimited power at one point, the trans- 
formers or generators supplying this system would be sub- 
jected to mechanical strains created by the large magnetic 
fields due to this short cireuit which would tear them to 
pieces. ; 

No iron is used in the magnetic circuit or in any other 
part of the power reactance. Brass rods or other non- 
magnetic metal is used for holding the different parts to- 
. gether. No iron is used in the magnetic circuit to prevent 
over saturation of the core at a time when it is most needed. 
To do so would necessitate working the iron at such a low 
density as to render the reactance too bulky and un- 
economical in addition to its not being fully effective at 
times due to over-saturation of the iron. The design of 
the core varies with different manufacturers, some using a 
concrete cylinder with treated wood strips on which bare 
copper cable is wound.. Where the capacity of one cable 
is not sufficient, the required number are put on in parallel. 
Others use cores made of porcelain with insulated cables 
mica and fibre. Removable steel studs and eye bolts are 
provided for handling during construction and installation. 

The location of these reactances depends entirely on 
local conditions and the size of the system. When used 
to protect transformers or generators from internal short 
cireuits, they are inserted in the neutral lead. This does 
not prevent a large inrush of current from other generators 
or transformers which may be operating in parallel. While 
if they are placed in the phase leads no protection is af- 
forded to the generator or transformer against internal 
short circuits but protect the system against short circuits 
as reduced by the reactances. So that it is apparent that 
the larger the system and the more units there are operat- 
ing in parallel, it is better practice to have the reactances 
in the phase leads. Where the number of units is compara- 
tively small, placing the reactances in the neutral would 
be better practice. 

In the case of extremely large power generating sys- 
tems, it is necessary in addition to reactances in the gen- 
erators to have them placed between bus sections. In 
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such a case they are of assistance to the switches which 
would be ineapable of handling the large currents which 
would develop in ease of a short circuit and the reactances 
not used. P. Justus (Ohio). 


Action of Reactance in a Circuit. Ans. Ques. No. 
, 409. 
Editor Electrical Engineering: 

To get a clear idea of reactance it is first necessary 
to understand the term inductance. Let us imagine a wire 
through which a direct current is flowing. Around this wire 
lines of magnetic force are created, and if the current is 
constant in value, these lines will be maintained without 
change. If now the current begins to decrease, the lines 
of force still tend to whirl or flow, so to speak, at the same 
rate and act as a flywheel, thus keeping the current from 
stopping instantaneously. On the other hand, when the 
current is increasing, the lines of foree act as a flywheel 
which is being started, and oppose a change in current. 
This property of an electric current which makes itself felt 
through this effect, is known as inductance. Inductance is 
constant in value for any.cireuit, and is always much greater 
in a coil connected in the cireuit than for a straight con- 
ductor. 

In a direct current circuit where the current does not 
change continuously, inductance has but little effect. In 
an alternating current circuit, however, the effect is of im- 
portance, since the current is continually changing. React- 
ance is directly proportioned to inductance and frequency, 
and the formula expressing reactance is as follows: 

X = 27f L, where X = reactance expressed in ohms; f 
= frequency expressed in cycles per second; and L = in- 
ductance expressed in henries. 


Gererorors 
(e7 


PReocronce 


Fig. 1. Diagram SHOWING RELATION OF INDUCTIVE REACT 
ANCE TO Resistance. Fic. 2. Location or SECTIONALIZ- 
ING REACTANCE. 


Let us imagine an alternating current cireuit of fixed 
frequency in which there is a reactance of 10 ohms and no 
resistance. If a voltage of 100 volts were impressed, a 
current of 10 amperes would flow, but the power factor of 
the cireuit would be zero, hence, the power of the cireuit 
would be zero. If we now connect in the circuit a resist- 
ance of 10 ohms, then the total number of ohms or the total 
impedance of the circuit is \/(10° 4+ 10°) — 14.14 ohms, 
and a current of 100 — 14.14 — 7.07 amperes would flow 
in the cireuit. 

Fig. 1 shows diagrammatically the relation of reactance 
to resistance. Let line AB represent the 10 ohms of re- 
sistance,'and the line BC represent the 10 ohms of react- 
ance. The total impedance of 14.14 ohms is then repre- 
sented by the line AC. The current flowing in the cirenit 
ean be represented by the line AD and the voliage by line 
AE’. The power factor is the ratio of AB to AC — 10 — 
14.14 — 7.07. Now, since power is voltage times current 
times power factor in a single-phase circuit, then the power 
in this system is 7.07 & 100 & .707 = 499.8 watts. 

As stated above, a reactance coil in a direct current cir- 
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euit opposes any change in amount of current and has no 
effect when the current is constant in value. 

Power limiting reactances are often used in high pow- 
ered circuits where the current on short cireuit would be apt 
to destroy generators and transformers. The amount of 
reactance in these coils varies and depends largely on the 
other reactance in the circuit. Transformers and generators 
always have some inherent reactance, and the idea is to 
have enough reactance in the circuit so that the voltage 
drop in this reactance will be 8 to 9 per cent of the total 
voltage when full load current is flowing. This will limit 
the current to about 12 times normal on short cireuit. When 
the reactance of transformers, generators, ete., does not 
amount to this much, power reactances are installed to make 
up the difference. 


The reactance is wound on a large concrete core and 


the layers of the winding are separated by strips of oil- 
soaked maple. All clamps and metal parts on the reactance 
other than the conductor, are of brass. These reactances 
are used in three general ways: (1) in series with genera- 
tors; (2) in series with transformers; (3) to sectionalize 
bus bars. Fig. 2 shows the method of connecting in a sec- 
tionalizing reactance. In this ease, feeders A and B should 
not be operated in parallel with feeders C and D, since 
they will be slightly out of phase. Wie Re (Grae) 


Action of Reactance in a Circuit. Ans. Ques. No. 


409. 


Editor Electrical Engineering : 

Properly speaking, the term “reactance” includes the 
effect of both inductance and capacity, but not of resist- 
ance, in a circuit. A reactance coil, however, has practically 
no capacity. A current flowing in a conductor produces a 
magnetic field around the conductor, and any change of 
eurrent strength will change the strength of this field—or of 
the magnetie flux—around the conductor. If the conductor 
be wound in a coil, then the change of flux in any turn 
induces an electromotive force in adjacent turns, which 
will tend to send current in the opposite direction. The 
strength of this induced electromotive force depends upon 
the value of the current flowing, the rate of change of ecur- 
rent, and upon the “inductance” of the coil itself. This 
later factor is a constant for a given coil, and depends 
upon the length, diameter and number of turns, in the coil. 
It is very greatly increased by the presence of an iron 
core, but iron is not used in central station reactances. 


It will be seen that a reactance coil could produce an 
effect in a direct current circuit, only at the time the eir- 
cult is opened or closed, or when the current strength is 
changed. This is the reason a generator field switch is pro- 
vided with a resistance for the discharge of the electromo- 
tive force of self-induction, which otherwise might rise to 
a sufficiently high value, when the field circuit is opened, 
to puncture insulation and short or ground the field wind- 
ing. 

Reactance coils for central station use are placed as 
close to the apparatus or lines they are to protect as possi- 
ble. Their funetion is to limit or “choke” the current 
caused by a short cireuit, thereby isolating the trouble to a 
certain extent. They may be placed between sections of a 
station bus, or on feeder circuits, or at the generator. 

Reactance coils, or reactors, are usually of bare wire 
wound on cement, wood, tile or other insulating core, the 
whole apparatus, of course, being thoroughly insulated from 


ground. In the Standard Handbook (3d Edition), is given 
the following formula for determining number of turns: 
N=10 EV (Xba x tx P] 
wherein # is the line voltage, x the per cent reactance (3 
to 6 per cent of the reactance of the apparatus or line pro- 
tected); Ld the mean diameter of the coil in inches (40 
inches or more); f the frequency in cycles per second, and 
P the power rating of the generator (or feeder) in kilo- 
watts. L. P. Brode (Cal.) 


Spacing and Arrangement of Conductors for Trans- 
mission Lines. Ans. Ques. No. 412. 
Editor Electrical Engineering : 

The transmission wires in this problem, when located on 
the same cross arm, should be at two points so 
as to give the arrangement shown in Fig. 1. Each wire is 
then 18 inches from each of the other wires for 2/3 of the 
distance and is 36 inches from each of the others for 1/3 
of the distance. The resistance and reactance of conductors 
for different spacings may be found from tables in any 
good electrical handbook. For this particular case the 
equivalent reactance of one wire is found by taking the 
reactance of one wire 18 inches from the return wire for 
3 1/3 miles and adding to it the reactance of one wire 36 
inches from the return for 1 2/3 miles. 

Reactance of one 4-0 wire, 18 inches from return, per 
M feet — .1057 ohms. 

Reactance of one 4-0 wire, 18 inches from return, for 
3 1/3 miles — 1.86 ohms. : 

Reactance of one 4-0 wire, 36 inches from return, per 
M feet — .1216 ohms. 

Reactance of one 4-0 wire, 36 inches from return, for 
1 2/3 miles = 1.07 ohms. 

The equivalent reactance for 5 miles = 1.86 + 1.07 = 
2.93 ohms. The resistance of five miles of 4-0 wire = 1.32 
ohms. When the cireuit is delivering 750 Kva at 6600 volts 
between conductors at the load, the current per line wire is, 

I = 750,000 ~ 1.732 & 6600 — 65.6 amperes. 

The resistance drop in each wire is 65.6 & 1.32 — 86.6 
volts. The reactance drop in each wire is 65.6 & 2.93 
= 192.2 volts. The impedance drop in each wire is 
V [(86.6)* + (192.2)*] = 210.6 volts. This value of 210.6 
volts would be indicated on a voltmeter if the meter were 
connected between the terminals of one of the line eonduc- 
tors. Owing to the fact that it is not in phase either with 
the voltage at the load or the voltage at the generator, a 
formula such as the following one must be used to find the 
generator voltage. 

V=v[(E cosine ¢ + V3 IR)? + (Esine dé + V3IX)’], 
where, 

V = voltage at the generator, between wires; HK — 
voltage at load — 6600; R = resistance of one wire in 
ohms; X = reactance of one wire in ohms; ¢ = the angle 
whose cosine is the power factor of the load. Taking a 
power factor of 100 per cent and substituting in the above 
formula, we find the voltage at the generator for conductors 
in a plane to be V = \V/[ (6600 + 150)* + 333°] — 6758 
volts. 

For conductors arranged in the form of a triangle 18 
inches on a side, the reactance of one wire for five miles is 
2.79 ohms. The resistance is 1.32 ohms and the impedance 
is 3.09 ohms. The voltage drop per wire is 3.09 & 65.6 = 
202.7 volts The voltage at the generator is then, 
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Fies. 1 anp 2. Diagrams SHOWING TRANSPOSITION OF 

TRANSMISSION WIRES AND VOLTAGE CONSIDERATIONS. 

V = V[(6600 + 150)? + 317°] = 6757 volts. 

If the conductors are arranged in a triangle 36 inches on 
a side the reactance is 3.2 ohms; the resistance is 1.32 ohms 
and the impedance is 3.46 ohms. The drop per wire is 227 
volts and the generator voltage is, 

V = V[(6600 + 150)* + 3627] — 6760 volts. 

If the load were such that the current of 65.6 amperes 
lagged behind the voltage by an angle of 30 degrees, the 
cosine of the angle or the power factor of the circuit would 
be .866 and the sine of the angle would be .500. When we 
substitute these values in the formula given above we find 
the generator voltages to be as follows: 


For 18 inch spacing in same plane—6899 volts. 

For 18 inch spacing in a triangle—6893 volts. 

For 36 inch spacing in a triangle—6915 volts. 

It would appear that the only choice for the arrange- 
ment of the wires in this problem would be based upon the 
practical question of installing in such a manner that there 
would be the least danger of short circuits. 

The formula used for the ealeulation of the voltage 
drop in a three phase circuit, taking account of the resist- 
ance and of the reactance of the line wires may be derived 
as follows: Referring to Fig 2, ab is the voltage from an 
imaginary neutral to one terminal of the load and equals 
E ~ V3; ae is the phase of the current in each wire and is 
behind ab by the angle $; bc is the drop due to the re- 
sistance of one line wire, and is in phase with the current 
or with ae; dc is the drop due to the reactance of the line 
wire, and is 90 degrees ahead of the current in phase; af = 
ab cosine ¢, fe = be = IR drop, fb = ec = ab sine ¢, 

de = 1X drop, ad = \/[(af + fe)’ + (ee + ed)*] — 
V — V3, being the voltage from the imaginary neutral at 
the load to one generator terminal. Hence V — V3 = 
V[(E cosine ¢ — V3 + IR)’+ (E sine $ — V3 + IX)’, 
or if we multiply both members of this equation by \/3, we 
have, 

V=VI[(E cosine ¢ + V3 IR)*-+ (E sine ¢ +-V/3 IX)’). 
Prof. H. P. Wood, Georgia School of Technology. 


Coughing in a Storage Battery Room. Ans. Ques. 
No. 422. 
Editor Electrical Engineering: 

In reply to the inquiry in Question 422 of the December 
issue, by E. J. Lopez, of Bangalor, Southern India, the 
writer offers the following: 

When a lead sulphuric acid storage battery is charged, 
minute bubbles of hydrogen gas are given off from the 
negative plates, and minute bubbles of oxygen gas are 
given off from the positive plates. These bubbles, rising 
through the solution, escape through the tops of the cells 
as tiny balloons. These balloons, being composed of an 
envelope of sulphuric acid, with a light gas within, float 
inereditable distances. When they finally strike against an 
object, these balloons burst and the sulphuric acid is de- 
posited upon the object which causes them to burst. 

When a lead sulphuric acid battery is being charged and 
the gases therefrom are inhaled by a person, these minute 
bubbles of gas burst in the lungs of the person. Naturally, 
sulphurie acid is not a very healthy thing to put into the 
throat and lungs. This irritation renders the tissue liable 
to infection from tuberculosis germs, pneumonia, ete. It 
is well known that the health of the men composing the 
crews of submarine boats is very much impaired by this 
sulphurie acid. A man‘ cannot safely enter a submarine 
when the batteries are being charged, unless he is provided 
with some form of helmet. A great many of them do enter,. 
and suffer as a result. 

The E'dison battery, composed of potash and water as 
the solution, is not subject to these disadvantages, for the: 
following reasons: Although oxygen is given off from the 
positive pole and hydrogen from the negative, the minute 
bubbles of gas rising from the electrolyte must lift a valve 
in order to escape. In other words, they come into violent 
contact with a hard substance before leaving the cell. This 
breaks the bubbles and drams the potash back into the cell, 
allowing the oxygen and hydrogen gases to escape as free 
gases and not in the form of little balloons. It is well known 
that the breathing of oxygen and hydrogen is not detri- 
mental to health. In fact, it is claimed by a great many 
people that it is beneficial. Peroxide of hydrogen, which is 
composed of water charged with hydrogen gas, is one of the 
most powerful disinfectants known. Therefore, instead of 
the lungs of people being injured by breathing gas emitted 
from Edison cells, the gas is beneficial. I have known of 
incidents where it has been claimed that testers of batteries, 
going into a testing room with a'heavy cold, have had the 
cold entirely cured by breathing the gas from an Edison 
cell. 

The best antidote I know of for an inflamed condition 
of the throat and lungs from breathing sulphurie acid vapor 
is a spray of some mild alkali. Doctors will prescribe this 
when they know the cause of the trouble. Naturally, the 
alkali, going into the lungs and throat, counteracts the acid, 
neutralizes the solution and gives off carbonic gas. How- 
ever, unless the case is a very severe one, the ceasing of 
being associated with lead storage batteries and the patient 
taking lots of good exercise and fresh air, will give the lung 
tissues a chance to heal and overcome the trouble. There 
is always danger, of course, of infection through breathing 
air contaminated with tuberculosis germs, ete., and this 
oftentimes occurs before the tissue can be healed. 

When the little bubbles of oxygen and hydrogen gas 
from the lead battery burst in the lungs, and the sulphurie 
acid is deposited on the lung lining, the presence of the 
oxygen tends to inflame the lining more, for the reason that 
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oxygen should be kept away from membrane that is in- 
flamed. That is the reason why, when you burn your finger, 
you put oil on it to keep the oxygen of the air away. Of 
course, there is oxygen in the air that a man breathes, 
but additional oxygen from the little bubbles irritates the 
membrane more than if he were simply breathing. bubbles of 
hydrogen gas. Rosert A. BACHMAN, 
Edison Storage Battery Company. 


Coughing in a Storage Battery Room. Ans. Ques. 
No. 422. 
Editor Electrical Engineering : 

Referring to the inquiry by your correspondent in India 
regarding tuberculosis caused by fumes from battery gases, 
I enclose copy of a letter which covers the situation fully. 

A. N. Bentley. 

“Replying to your letter of November 6th, I beg to 

say I have talked to Dr. Reed, our company physician, with 
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regard to this matter and he confirms my own opinion, and 
that is, there is absolutely nothing poisonous in any way in 
the gases given off by a battery by charge, which could 
have any possible effect on a person suffering from tuber- 
culosis. 

“The only possible effect might be that a slight irrita- 
tion of the throat and nose, with which we are all familiar 
when in a battery room, might bring on a fit of coughing 
which might cause some trouble, but as stated above, there 
is absolutely nothing which is poisonous. I might say in 
this connection that the very healthiest and huskiest men 
we have in our employ are those who are working constantly 
in the forming room where, as you know, the gases are 
very much thicker than in any outside battery room. 

“We have never known of a case of tuberculosis being 
caused by such work and in the opinion of many doctors 
it is beneficial rather than otherwise.” 

C. Hodge, The Electric Storage Battery Company. 


pa 


—————FA 
| New Apparatus and Appliances | 


Fa pq ic nr rr 


Rico Coasting Time Recorder. 

An instrument that records the actual number of min- 
utes that an electric car or train is operated without the 
use of power or brakes has recently been devised. This 
device provides an accurate and consistent means of obtain- 
ing a record of the amount of coasting secured in the 
operation of electric railway equipments. It thus provides 
a means for inducing motormen to use the energy input 
to a ear to overcome the resistor losses in starting, to 
overcome the losses in the motors and wiring, to impart 
velocity to the car, and to overcome friction. It has long 
been admitted that a large part of the total electrical 
energy is wasted daily on nearly every railroad in the 
country through the variable handling of cars by motor- 
men, and it is remarkable that this great loss has continued 
for years without steps having been taken to correct it. 


Wirrna DraGRAM OF COASTING RECORDER. 


Fie. 1. 
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The device mentioned is known as the Rico Coasting 
Time Recorder and has proven in service that it effectually 
eliminates most of this loss. It is a simple and reliable 
automatic device which effectively puts an automatic and 
impartial check upon each man at all times. It records 
in coasting minutes, and its object and method of opera- 
tion are readily understood by the motorman, who soon 
becomes not only alert in its use but enthusiastic in the 
support of operation which is increasing his efficiency and 
actually his earning power. 

The coasting recorder consists of a recording mechanism 
as shown in Fig. 1 and an electric relay. One recorder 
and one relay are necessary for each car or each multiple- 
unit train. The recording mechanism consists of a special- 
ly-designed recording instrument somewhat similar to those 
in use for factory time keeping. The printing mechanism 
is controlled and driven by a double-spring marine-move- 
ment clock, especially designed to withstand excessive vibra- 
tion and climate changes. This clock movement is direetly 
geared to the recording mechanism and both are mounted 
on a solid ecast-steel frame and enclosed in a steel case. 
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Each motorman is given a registration key, bearing his 
badge number. With this key he registers at the beginning 
and end of the trip. 

An examination of the wiring diagram, Fig. 2, shows 
that the current can reach the controlling magnet on the 
clock movement only when the traction motors are running 
as generators; the back e.m.f. or generated voltage of the 
motors when coasting furnishes energy for the clock 
magnet. The. magnet and brake attachment is so arranged 
that it can be adjusted to meet any operating condition. 
The electric relay is so arranged that when the controller 
is “on” no eurrent can possibly get through to the clock 
magnet from the traction motors. When the brakes are 
applied the clock cireuit is opened. Consequently a motor- 
man must have the car moving without power or brakes 
on in order to get the current into the magnet that operates 
the clock. With this type of relay it is impossible for a 
motorman to “coast to a standstill” and obtain a fictitious 
record, as the energy which operates the clock magnet ceases 
when the motor stops. 

These instruments are being marketed by the Westing- 
house Electric & Manufacturing Company for use with 
equipment of its manufacture. 


Battery Charging Panels. 

Owing to the steady imerease in the use of electric 
passenger and commercial vehicles, charging stations are 
called upon at frequent intervals to increase the capacity 
of the charging equipment. Because of this, it is advan- 
tageous to install equipment to which additions can be 
made easily and economically. A new universal unit type 
of charging panel has been designed by The Cutler-Hammer 
Mfg. Company, of Milwaukee, and made up of self-con- 
tained rheostats assembled in frames in much the same way 
that the present day sectional filing cabinets or book eases 
are assembled, each standard panel accomodating any num- 
ber of sections up to six. Any number of panels can 
be assembled side by side according to the space available 
and regardless of the fact that these may be installed at 
different times, will have the appearance of a complete 
equipment installed at one time. 


Fig. 1. Srvete Unir or Cutzer-Hammer Barrery 
CrHaraing PANEL. 

Each charging section is a unit in itself as shown in 
Fig. 1. It consists of a slate front 24 inches by 10 inches, 
carrying the rheostat contacts and sliding brush; a low 
current cireuit-breaker, at left side; an instrument switch, 
at right; a pilot lamp and grid type resistance mounted 
on the ‘back. Each section is supported by bolts to the 
frame and after disconnecting from the bus-bar can be 
readily removed if these bolts are taken out.. 

The low-eurrent circuit-breaker mounted at the left of 
the front has a laminated brush main contact and auxiliary 
arcing points. It is interlocked with the rheostat so that 
it cannot be closed except when the sliding brush is moved 
to the position of “all resistance in.” It can then be 
closed and a small magnet, which is in series with the 


charging circuit, holds it in this position unless the charging 
voltage falls to a value less than the battery voltage, or 
in ease the service fuses should be blown. It acts as a line 
switeh. 

The instrument switch is a three-position switch having 
“open,” “closed” and “reading” positions. When in the 


“open” position the circuit to the battery is broken; moving 
to the “closed” position completes this cireuit, and when 
in the “reading” position the meter, which may be mounted 
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Fic. 2. ASs—EMBLED Units or Barrery CHARGING PANEL. 
on the top section or on a swinging bracket, 1s connected 
in the battery circuit indicating the voltage of the battery. 
If the low-current cireuit-breaker is closed, the current is 
also indicated on the ammeter scale of the instrument. 

The duplex instrument which is furnished combines 
ammeter and volt-meter, and a single instrument can be used 
for several panels if desired. The scales are five inches 
long and thus allow very close readings. 


The Ralco Heavy Duty Plugs and Receptacles. 

A new line of heavy duty plugs and receptacles has 
been produced by the Central Electrie Company, 320-326 
South Fifth Avenue, Chicago, Il. The nature of the Raleo 
plug and receptacle designed for 30 amperes is shown in 
" a 
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the accompanying illustration and is known as No. 8. Other 
designs provide for 60 and 100 amperes and are known 
as Nos. 9 and 14. These plugs and receptacles are especial- 
ly applicable for the connection of current consuming de- 
vices to supply cireuits, such as washing machines, vacuum 
cleaners, irons, heaters, ete., and in industrial establish- 
ments for the correction of electrie welding apparatus, port- 
able grinders, riveters, boring tools, forges, small motor 
driven latehes, ete. 

These devices are now essential in order that current 
consuming apparatus may give reliable and safe service 
and where power circuits are run for the operation of the 
apparatus mentioned, such plugs and receptacles as the 
Raleo are important considerations. 


The Bell Compensated Polyphase Motor. 

A new type of polyphase motor has been developed 
by the Bell Electric Motor Company, of Garwood, N. J., 
that is claimed to be a strong competitor of the squirrel- 
cage motor, due to the fact that it is of rugged design 
and ean be thrown directly on the line at starting in large 
sizes, up to 40 horsepower, without the use of a starting 
device or external resistance. 


Fie. 1. THs Brett Comprensatep PotypHAsE Moror. 

The principle upon which this motor operates is that 
of a high resistance squirrel-cage winding, with which the 
motor is brought up to speed. Under this squirrel-cage 
winding is an extra high resistance coil winding, with coil 
terminals connected to a commutator, which is short-cir- 
euited when full speed is about attained. The rotor then 
operates with low internal resistance, high efficiency and 
small slip. By means of the two independent windings 
upon the rotor, a double transformation takes place, which 
reacts upon the stator windings, thereby raising’ consider- 
ably the power factor of the motor itself. At starting the 
power factor of these motors ranges from 80 to 85 per 
cent, and are said to cause less line disturbance than, the 
ordinary squirrel-cage motor. The starting current varies 


Fig. 2. ComprnsaTeD Rotor or Bett PotypHase Morur. 


from two to two and one-half times full load running eur- 
rent. These motors are said to start satisfactorily under 
full load and where extra static friction has to be overcome 
at starting, an increased torque can be obtained by short- 
cireuiting one or more of the commutator bars, with the 
small bridges provided on the commutator. 


Dust Removing Apparatus. 

Health and factory authorities are devoting considerable 
attention to a means for removing dust while polishing 
metals. The accompanying illustration shows a device for 
sucking this dirt away as designed by Leiman Brothers, 62 
John Street, New York City. The apparatus consists of 
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a blower or suction machine located directly under the bench 
on which polishing is done, and in such a position as to 
create a powerful suction directly at the buffers. A con- 
stant stream of air thus draws in the particles of dust 
and deposits same in a tank, as shown, where it can be 
removed as desired. 

The suction device shown will accommodate buffers as 
large as 8 inches in diameter and 2 inches wide. One and 
a half horsepower motors are usually used, yet with smaller 
outfits smaller motors can be used as low as one-third Hp. 


A New 660-Watt Socket. 

A new 660-watt key socket with quarter-turn quick- 
make-and-break-mechanism has been produced by the Arrow 
Electric Company, Hartford, Conn. The accompanying il- 
lustration shows a sectional view of the socket and the 
mechanism. It is designed to break three amperes on 250 
volts and is claimed to safely carry 50 per cent overload. 
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The rapid development of current-consuming devices has 
brought about the need of a socket with a greater capacity 
than the ordinary key socket, and it is to meet this need 
that the new socket has been designed. This socket is in- 
terchangeable with the company’s standard key sockets, in 
both “arrow forty” and “arrow twenty” types, and is listed 
in the company’s new catalog under the standard catalog 
numbers, with the letter “W” added. 


Semi-Indirect Lighting Units. 


With the comparative recent gradual raising of the 
standard of illumination, the general tendency of the de- 
signer of lighting accessories, has been to direct his ener- 
gy toward the production of lighting equipment of an in- 
creased efficiency, with the result that artistic considerations 
have not been given the thought, which they justly deserve. 
To no one thing more than this is due the hesitaney of the 
architect to co-operate with the illuminating engineer, for 
he is, from the point of initial cost, limited to a certain 
extent, to the use of equipment obtainable. 

However, at the present time, since a hitherto unthought 
of efficiency in both the light source itself and the acces- 
sories, or glassware, has already been reached, more atten- 
tion is being paid by the designer and manufacturer of 
lighting accessories, to the question of beauty and harmony 
of design. 

The inereased brilliancy of the incandescent light sources 
of recent development and the public’s gradual: awakening 
to the value of its eyesight and the detrimental effects of 
glaring light sources, thereto, has perhaps been largely 
responsible for the publie’s willingness to sacrifice to a 
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certain extent efficiency, for concealed light sources and 
the consequent elimination of glare. This general tendency 
in turn has been a big stimulant to the design of semi-indi- 
rect lighting fixtures. 

Semi-indirect units may be grouped into two general 
classes. First, those in which the diffusing medium, a gen- 
erally shallow glass bowl of plain or art glass design is held 
in a metal frame work and second, those in which the dif- 
fusing bowl or placque of more or less elaborate design 
is supported by hangings attached directly to the periphery 
of the bowl. There is practically no limit to the possi- 
bilities of practical designs in these types of fixtures and 
especially in the last mentioned type, where in fact, the 
limit depends entirely on the glass manufacturer’s willing- 
ness to provide the costly molds, which are required for 
making the bowls. Here again, the glass manufacturer has 
not shirked his obligation in contributing to better and 
more artistic lighting effects 

Numerous shapes and sizes of semi-indirect bowls and 
plaeques are now obtainable in designs, characteristic of 
different historic periods and different types of architect- 
ure, so that the illuminating engineer is enabled to colla- 
borate with the architect in designing efficient and artis- 
tic lighting effects, which harmonize with the particular 
type architecture of the interior. 

The accompanying illustration shows the side and bot- 
tom view of a “Renaissance Design,” shallow semi-indirect 
bowl, in Lucida Glass, made by Hoskins Glass Company, 
which is characteristic of this class of semi-indirect lighting 
units and demonstrates to what extent it is possible to 
carry the elaborateness of design and also shows the dis- 
tinctive features in art design of the historic period of the 
“Revival of Learning” in the 15th and 16th centuries. 


The Elevator as a Central Station Load Builder. 

In the distribution and movement of the congested popu- 
lation of a great city, especially in its business centers, ver- 
tical transportation now plays a most important part. Not 
only has the elevator made possible the skyscraper, but it 
is no less essential to the office, department store, ware- 
house, loft, and apartment building of more modest height. 
As an example of the growth of elevator traffic, it has been 
estimated that the daily elevator traffic in the large cities 
outnumbers that of the traction companies nearly two to 
one, and while this work is widely distributed, yet the 
volume of traffic, if not the actual mileage, makes a most in- 
teresting transportation problem, which parallels that of 
the ordinary railway. 

From the standpoint of the central station, however, 
the elevator is equal in importance to the railway, for while 
the latter derives power from its generating plant, the 
former usually derives current from the central station also, 
and i sclassed ag a steady current consumer—an ideal con- 
sumer in the fact, operating chiefly during daylight hours. 
On this account in the last few years the number of 
electric elevator installations has inereased surprisingly, 
as has also the economy and efficiency of operation of the 
electric elevator machine. The aggregate consumption as- 
sumes large proportions when we consider the large number 
of electric elevators already installed as well as the almost 
unlimited field for future growth. 

Of equal importance to the central station aside from 
the big possibilities for new business afforded by the elec- 
tric elevator is the vast saving brought about by the vertical 
building growth made possible by the electric elevator. 
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Cities can expand in only two directions, horizontally and 
vertically. The elevator by enabling cities to grow upward 
has been the means of saving the central station millions 
of dollars investment in underground plant, which would 
have been necessary in ease of horizontal growth, to secure 
the same business enjoyed today. 

So much for the vertical elevator. There is another 
type of motor driven elevator known as the inclined eleva- 
tor, which is being installed in factories of every type and 
description where, in the course of manufacture or ship- 
ment, the product must be moved from department to de- 
partment, or from floor to floor. This type of elevator, 
because of its economical and efficient handling of constantly 
increasing output, due to its continuity of motion—it is a 
continuous carrier in the form of an endless moving echain— 
bids fair to ultimately find a place in every factory. The 
inclined elevator is also being used at docks to load and 
unload ships, and in department stores to move packages 
from the shipping room in the basement to the sidewalk, 
ready for delivery. There are several types of these eleva- 
tors covring a wide range of applications, which makes it 
possible for it to meet every condition of internal traffic 
service. 

The escalator also, which operates on the same princi- 
ple as the motor driven inclined elevator, but which is used 
for carrying passengers instead of freight, is another type 
of elevator which is fast gaining ground for use in public 
buildings. The escalator is being used in department stores, 
at elevated railway stations, railway terminals, theaters, 
amusement parks, and hotels for handling the passenger 
traffic. Installations have also been made in factories to 
move employes at morning, noon and eyening. 

The possibilities for new power business through the 
installation of the above types of electric elevators merit 
the efforts of the central station new business man. With 
proper activity combined with the educational and develop- 
ment work now being done to increase the use of electricity 
for domestic and industrial purposes, the elevator field is 
sure to be given the importance it deserves and make an im- 
portant load builder. 


A New Trolley Harp. 

A new device known as the “M-B” trolley harp, has 
been placed on the market by the Western Hlectrie Com- 
pany. The harp proper is made in two parts with two 
steel wheel bearings set in a recess and held in place by 
steel dowel pins. Both halves of the harp are provided 
with chambers for holding the lubricating device, which 
consists of a wool yarn packing or oil wick saturated with 
heavy motor oil. To insure thorough lubrication, a slot 
is cut in the steel bearings so that the wheel spindle may 
come in contact with the oil wick. The chambers have 
sufficient capacity to hold a week’s supply of lubricant. 
To replenish the oil supply, it is only necessary to press 
the point of the oil can against the spring checks located 
on the top part of the harp. 

The trolley wheel is equipped with a bronze axle. This 
axle is sweated into the hub, which takes the place of the 
old graphite bushing. The combination of the bronze 
spindle or axle and the steel bearings is calculated to 
lengthen the life of the wheel to a considerable extent. 
Another feature of the design is found in the fact that the 
tension of the trolley base keeps the wheel spindle resting 
on the bottom of the steel bearings. This has been found 
to aid greatly in reducing vibration to a minimum and in 


increasing the conductivity. Furthermore, current is not 
condueted through the spindle or bearings, but is collected 
by strong bronze contact springs. 
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OCALA. Itis understood that J. B. Robertson proposes to 
construct a hydro-electric plant at Stokes Ferry on the Wichla- 
ecooche River. 

WINTER GARDEN. The Winter Garden Light & Water Com- 
pany is constructing a three-phase transmission line 21%4 miles 
long to connect with Ocoee. M’. L. Calvin is treasurer. 

ZOLFO. It is understood that the installation of a lighting 
system is to be investigated. The matter is being taken up with 
the Wauchula Mfg. Co., to supply energy for this service. 


GEORGIA, 


AMERICUS. The Americus Gas & Electric Co. is to rebuild 
and consolidate its transmission line and those of the American 
Power Co. W. M. Chase is general manager. 

GLENVILLE. The city has voted to construct an electric light 
plant. 

GRIFFIN. ‘The Towaliga Falls Power Co. plans to purchase a 
1400 Kw. generator and 1800 Hp. water wheel with auxiliary equip- 
ment. 

LAWRENCEVILLE. J. B. McCrary & Co., of Atlanta, is to 
construct a hydro-electric plant at Anderson, Ga., and erect a 
transmission line 30 miles long passing through Loganville, Gray- 
son and Smellville. 

McDONOUGH. It is understood that an extension to the dis- 
tribution system is to be made in McDonough and a new street 
lighting system installed. Some 44 series tungsten lamps will 
be used. 

VALDOSTA. The Valdosta Lighting Co. expects to construct 
several miles of transmission lines in the early future.. W. G. 
Eager is vice-president. 


NORTH CAROLINA. 


CHARLOTTE. The Charlotte Electric Railway will install a 
750 Kw., 600-volt, direct current, 6-phase, 60-cycle rotary converter, 
and three 275 Kyva., single-phase, 60-cycle, 2200-volt transformers, 
as well as switchboards and control apparatus. 

CLINTON. ‘The Samson Power Co., of ‘Clinton, is to purchase 
engines, generators and auxiliaries as well as transformers, poles, 
meters and lamps for the new station. 

GREENVILLE. The city is to install a 500 Kw. steam turbine 
and generator with exciter and condenser. Boilers will also be 
purchased and a pump of 1,000 gallons per minute to be motor 
driven. ‘ 

NEWBERN. The city will soon complete its power station 
and purchase and install a 500 Kw., 2300-volt, three-phase steam 
generating unit. A number of are lamps will also be installed, 

OLD FORT. It is reported that the White Coal Power Co. 
is contemplating the construction of a hydro-electric plant on 
the Catawba River. D. W. Adams, of Asheville, is chiéf engi- 
neer. 

SCOTLAND NECK. The city expects to make an addition to 
its power house and purchase boiler and engine and generator of 
200 Kw. capacity with auxiliaries. L. R. Mills, Jr., is superin- 
tendent. 

STATESVILLE. The city light and power department is to 
erect a two mile transmiss‘on line to operate at 2300 volts. J. B. 
Cochrane is superintendent. 


KENTUCKY. 


LOUISVILUE. ‘The Louisville Gas & Electric Co. has em- 
ployed the H. M. Byllesby & Co., of Chicago, as consulting engi- 
neers and supervisors for the installation of eight 500 Hp boilers, 
two 5,000 Kw. turbines and coal handling machinery. 

PIKEVILLE. The Sand Valley Light & Power Co. contem- 
plates the changing of its entire plant from 220-volt direct-current 
to 110-volt, 60-cycle, alternating current. About 250 meters will 
be purchased and series tungsten street lighting outfit. 


MISSISSIPPI. 


GRENADA. The city expects to purchase within the next few 
months a number of light standards for five lamp cluster orna- 
mental street lighting. J. W. Lowery is superintendent. 
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WEST VIRGINIA. 

FAIRMOUNT. It is reported that the Fairmount & Clarksburg 
Power Co. plans to construct two plants, No. 1 at Valley Falls, 
14 miles from Fairmont, and No. 2, six miles south of Grafton. 
No. 1 plant will develop 10,000 Hp. and No. 2 50,000 Hp. Ap- 
proximate cost of developments will be $280,000. 


PERSONALS, 

MR, E. B. ROWE, chief illuminating engineer of the Holophane 
Works of General Electric Co., Cleveland, presented a paper 
on lighting topics before the members of the Cornell A. I. E. EH. 
section at their regular December meeting at Ithaca,N. Y., on the 
12th. The subject being—‘The Influence of Science on the Art of 
illumination,” 

MR. J. G. WHITE arrived in New York December 10, on the 
Olympic after six months absence in England and the Continent. 
Much of his time was spent in London at the home office of J. G. 
White & Company, Limited. of which he is president. One of 
the important recent financial undertakings of that company is 
the formation of the International Light and Power Company, 
Limited, a holding company owning securities in several Electric 
Light and Tramway properties throughout South America. 

MR. H. W. YOUNG, president Delta-Star Electric Company, 
Chicago, addressed the Illinois Northern Utilities Branch of the 
N. EB. L. A., Dixon Ills., at their meeting Nov. 21st, the subject 
being, ‘Selling PowerFrom High Tension Lines.’”’ Some 40 lan- 
tern slides were shown of modern outdoor high tension installa- 
tions. 

G. M. GEST, engineer and contractor, 277 Broadway, New 
York City, announces that executive offices were moved on 
December Ist, to suite 1320-86 ‘Woolworth Bldg., New York City. 

MR. J. E. LATTA, who for some time has been an associate 
editor of the Blectrical Review and Western Electrician, resigned 
on December 1 to join the staff of the Underwriters’ Laboratories 
of Chicago. Mr. Latta is a native of North Carolina and a grad- 
uate of the University of North Carolina and of the Graduate 
School of Harvard University. He studied engineering for a time 
at the Polytechnic Institute of Brooklyn, N. Y., at Stevens Insti- 
tute of Technology, Hoboken, N, J., and in the shops of the 
Westinghouse BHlectric & Manufacturing Company, and Hooven, 
Owens, Rentschler Company, Hamilton, Ohio. He was elected 
general manager of the Durham (N. C.) Traction Company in 
1903, but declined this position in order to become assistant pro- 
fessor of physics in the University of North Carolina. He was 
acting head of the department of physics and applied electricity 
for a year and a half, when he was appointed professor of elec- 
trical engineering. He stayed here until 1909, in the meantime 
being engaged as a supervising and consulting electrical engineer 
in various parts of the country. He entered the employ of the 
General Electric Company at Harrison, N. J., in 1909, where for 
seven months he had charge of the course in applied electricity and 
illuminating engineering, conducted by the company for its em- 
ployes. He then took up electric power-plant construction and 
operation in the Southwest until the summer of 1911, when he 
became technical editor of Electrocraft, then published at Detroit. 
With the purchase of the latter publication by the Blectrical Re- 
view and Western Electrician, Mr, Latta became an associate 
editor on the staff of this publication, devoting his attention 
mainly to electrical contracting and electrical inspection. 

MR. L. M. WOOD, who for the past seven years has held the 
position of purchasing agent for the Wesco Supply Company, of 
St. Louis, Mo., has resigned to accept the position of sales man- 
ager with the Menominee Electric Mfg.Co., of Menominee, Michi- 
gan. This company manufactures a complete line of fans, vacuum 
cleaners and small motors. Mr, Wood took up his new work 
on January ist and carries with him the good wishes of a host 
of warm friends in the South and Central West. 

MR. L. S. MONTGOMERY, formerly Southern sales manager 
of the National Metal Molding and now in charge of an important 
middle west district, has recently spent several days in Atlanta 
visiting friends. Mr. Montgomery is very optimistic in his state- 
ments in regard to present business conditions and believes that 
the coming year can be approached with considerable confidence 
in regard to electrical business. 


Industrial Items. 

ALFRED F. MOORE, Philadelphia, Pa., advises that Mr. E. 
P. Bartlett will represent the company in Chicago at 1368 Grand 
Ave. A complete stock of wire is carried at this point. 

THE R. S. MUELLER AND CO., of 428-25 High Ave., S. E., 
Cleveland, Ohio, has designed and is now offering a test clip that 
will carry 100 amperes. When applied to flat surfaces where the 
jaws make good contact, it is claimed to carry 200 amperes with- 
out excessive heating. 

THE SPRAGUE ELECTRIC WORKS of General Electric Com- 
pany, in bulletin No. 247, describes a so-called round type D. C. 
motor. Details of design and construction together with illustra- 
tions showing applications are presented. 

THE H. W. JOHNS-MANVILLE CO., of New York City, an- 
nounces that the Toronto branch has moved to more spacious 


quarters at No. 19 Front Street, East. This new store and ware- 
house has a floor area of approximately 35,000 sq. ft. and is 
situated in the heart of the wholesale district. A larger stock 
will be carried and ample space provided for the display of 
a complete line of asbestos roofing, packings, pipe coverings, 
building materials, electrical and railroad supplies, automobile 
and plumbing specialties. The entire building will be lighted by 
well-known Frink and J-+M linolite system of lighting and one 
room will be used for exhibiting these systems of lighting. 


W. R. HAYNE, as American representative of Usines Carels 
Freres, 30 Church street, New York City., reports the sale of a 
750 Hp. Carels-Diesel engine to be direct connected to a 500-Kiw., 
60-cycle, 3-phase Westinghouse generator, and installed by the 
Coronet Phosphate Co., in Florida. 


THE PYRENE MFG. CO. has issued a very attractive folder 
reproducing a number of advertisements of Pyrene fire extin- 
guishers and testimonials describing their successful use. This 
company announces also a reduction in insurance rates on all 
pleasure cars and commercial cars by the Aetna Accident and 
Liability Co., and the Automobile Insurance Co., of Hartford, 
Conn., when cars are properly equipped with approved Pyrene 
fire extinguishers of one quart capacity. 

THE NATIONAL LAMP WORKS of General Electric Co., has 
recently published a comprehensive bulletin No. 20, on industrial 
lighting,which deals with the different factors that must be given 
consideration in the design and operation of an industrial lighting 
installation. The effects of voltage conditions on the operation 
of lighting units are clearly explained and curves given showing 
the performance of incandescent lamps in actual practice. Dif- 
ferent types of reflectors are discussed at length along with their 
distribution curves. The effect of accumulation of dust on re- 
flectors of different types is illustrated graphically. The principles 
of illumination design and the methods of figuring operating 
cost are also clearly outlined. The application of modern methods 
of illuminating engineering is shown by a number of illustrated 
installations with complete data on each. Copies may be secured 
by addressing the Engineering Department, National Lamp Works 
of General Electric Co.. 


THE KIMBLE BLECTRIC COMPANY, Chicago, makers of 
variable speed, alternating current motors, have just moved into 
a new plant at Brie street and Western avenue. This plant will 
give them three times the available working space that they 
had in their old plant at Washington Boulevard and May street 
and will have perhaps six times the producing capacity because 
of the efficient and economical sequence of machines and pro- 
cesses all on one floor as contrasted with the inconvenient ar- 
rangement of the old two-story factory. 


The rise and growth of the Kimble Electric Company has been 
rapid. In 1904 Austin Kimble started to build his first motor 
in an improvised shop in a barn and his only power was a 
second-hand automobile engine. In about a year from that time 
he moved to a small machine shop on Lake street. A year later 
his business increased to such an extent that he rented the sec- 
ond story of a machine shop at Adams and F'aulina streets, and 
in another year from that time the business was transformed into 
a stock company and moved to 1121 Washington Boulevard, where 
it occupied one floor. The business grew and soon the demand 
required an extension and the second floor was rented in the 
same building. In the new building the office occupies the sec- 
ond floor in the front of the ,building on the Western avenue 
side. 


THE BELL ELECTRIC MOTOR CO., of Garwood, N. J., an- 
nounce the construction of two modern fireproof factories, steel 
and concrete construction, about 200 feet long, to be used in ad- 
dition with their present factory buildings.. These buildings are 
expected to be completed in about three months’ time, and will 
be up-to-date in every respect. Special attention has been given 
securing perfect daylight by means of glass windows running 
the entire length of the factory. Also special attention has been 
given to the installation of up-to-date apparatus by means of 
which they will be enabled to generate single-phase, two-phase 
and three-phase current of all commercial voltages. An extra 
railroad siding is being run to connect these factories together 
with their other factory buildings. They announce that the sale 
of Bell single-phase motors has doubled during the last year. 


THE NORFOLK AND WESTERN RAILROAD, which extends 
from the tidewater at Norfolk, Va., to the coal fields of West 
Virginia, has contracted with the Westinghouse Blectric & Man- 
ufacturing Company +o supply all the electrical apparatus re- 
quired to electrify the Bluefield-Vivan section of its line some 85 
miles in length. The carrying out of this contract will give 
form to one of the most important projects of steam railroad 
electrification yet undertaken. The contract calls for the manu- 
facture and delivery of twenty-six 130-ton electric locomotives of 
the single phase-two phase type, together with all required power 
house generating machinery and transmission apparatus. Sinuglr 
phase alternating current of a frequency of 25 cycles and at 11,00 
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volts pressure will be supplied to the locomotives through an 
overhead suspended trolley wire and will be the identical type 
of the overhead system that has long been successfully used by 
the New York, New Haven and Hartford Railroad on its main 
line, by the Boston and Maine in the Hoosac Tunnel, by the 
the Westinghouse Dlectric & Manufacturing Company has fur- 
Grand Trunk Railway in the Sarnia Tunnel and by the New 
York, Westchester and Boston Railway and for which installations 
nished over 100 locomotives. 


Trade Literature. 

CATECHISM ON ALTERNATING CURRENT APF'ARATUS. 
As a companion book to ‘‘Catechism on Direct Current Apparatus,” 
Fairbanks, Morse & Company, of Chicago, have recently issued a 
Catechism on Alternating Current Apparatus. It is a booklet 
dealing with the construction and application of generators, 
motors and auxiliary equipment, in which the writer has succeeded 
in giving in a condensed question and answer form a very great 
amount of practical information. From a short description of how 
alternating current is produced, arguments are given not only on 
general points of construction and operating characteristics of 
A.C. equipment, but also on such points as: Advantages of al- 
ternating current, advantages of direct current, choice of A.C. or 
D.C., electrical characteristics that must be considered in com- 
paring alternators, advantages and limitations of synchronous 
motors and split phase motors, ete., etc. Copies will be sent +o 
interested parties on request to the Chicago office of the company. 

CONSTRUCTION APPLIANCES. Catalogue No. 12, issued by 
the Brady Electric and Mfg. Co., of New Britian, Conn., describes 
and illustrates, mast arms, pole arms, cutouts, brackets and re- 
fiectors for street ure and incandescent lighting. , 

ELECTRIC MOTORS. The Holtzer-Cabot Electric Co, of Bos- 
ton and Chicago, has issued an attractive bulletin devoted to 
electricity in the manufacture of jewelry. The catalogue shows 
numerous uses of small motors. 

ELECTRICAL SPECIALTIES. Machen and Mayer Electrical 
Mfg. Co., of 2ist and Fairmount Ave., Philadelphia, F'a., has 
issued catalog 6, taking up switches, receptacles, switch boxes, 
heater receptacles, panel boards and accessories. Illustrations, 
descriptions, wiring diagrams and price data are included. 

SMALL MOTORS. Points of Importance in Selecting and Ap- 
plying Small Motors, is the title of descriptive leafiet 2441-A just 
issued by the Westinghouse Electric & Manufacturing Company 
which covers in a brief and concise manner the various items 
entering into the selection and application of small motors for 
use on either alternating or direct current circuits, These in- 
structions cover the operating characteristics of both A. C. and 
D. C. motors, and in case of the latter, both shunt and com- 
pound wound. Instructions are also given as to mounting and 
method of drive. 

STEAM TURBINES. Low pressure steam turbines manufac- 
tured by the Westinghouse Electric & Mfg. Company are de- 
scribed and illustrated in descriptive leaflet 2485 just issued by 
that company. This publication applies more particularly to the 
application and operation of turbines in connection with other 
steam-driven units rather than the construction of the turbines. 
An interesting diagram is shown illustrating the mechanical con- 
nection of the non-condensing engine, synchronous motor and 
the low pressure steam turbine. 

TEXTILE QUARTERLY. No. 2 of the textile quarterly issu- 
ed by the Westinghouse Electric & Mfg. Company is devoted to 
motor drive in worsted and woolen mills. A number of instal- 
lations are shown, together with detail views of the Westinghouse 
textile motor. The Quarterly treats the various methods of 
drive and installations, and will undoubtedly prove of great in- 
terest to those interested in this form of motor application. 

FARM MOTOR DRIVES. Westinghouse Motors is the title 
of an attractively gotten up little folder, 4231, issued by the 
Westinghouse Electric & Mfg. Company covering the application 
of Westinghouse motors to the various classes of machinery. The 
frontispiece shows the Westinghouse 5 horsepower motor in use 
on a farm, driving a corn-sheller, feed-cutter and other appara- 
tus used on the farm. Other applications are woodworking shops, 
machine shops, printing presses, etc. 

A. C. WATTHOUR METERS. The Westinghouse Electric & 
Mfg. Co. has just issued folder 4241 covering A. C. Watthour 
Meters. This publication describes and illustrates the well- 
known type C Meter, and the Inter developed OA. Curves illus- 
trating the performance of these meters are also given. 

IGNITION SYSTEMS. Westinghouse Electric Ignition and 
Lighting Systems, is the title of a very handsome catalog just 
issued by the Westinghouse Electric & Mfg. Company describ- 
ing and illustrating in detail the new ignition and lighting sys- 
fem for gasoline automobiles recently placed on the market by 


this company. The book has an attractive art cover and is printed 
by the off-set process. Complete detail views, together with dia- 
grams are given of the apparatus as well as a thorough descrip- 
tion of the methods of construction of same. In addition to the 
ignition and lighting sets, a number of other automobile acces- 
sories which are manufactured by the company are described, 
such as the vibrating rectifier, automobile tire vulcanizer, and 
wiring details used in connection with the ignition set. This pub- 
lication No, 1203 will undoubtedly prove very popular among 
those interested in automobiles. 


THE DIEHL MANUFACTURING CO., of Elizabethport, N. J. 
has recently distributed bulletin 505 describing electric absorp- 
tion dynamometers. Various applications are taken up, including 
carbureter, chassis, gear transmission, centrifugal pumps and 
blower tests. Illustrations of the equipment are shown. 


THE ALLIS CHALMERS COMPANY has issued bulletin 1631 
discussing hydraulic turbines known as Types KH, KV, RH and 
TH. Besides describing the various types suggestions are given 
relative to the design of an installation and the selection of 
units. Power and speed tables are given for 25 and 60-cycle and 


for the different types. 
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Promoting the Electric Sign. 


The one thing that gave the already famous Broadway 
of New York City the name “Great White Way,” was the 
installation of magnificent electrical displays from Madison 
Square through the theatre district past 80th street. Many 
of these displays are made up of thousands of lights, hun- 
dreds of miles of wire and tons and tons of steel repre- 
senting a large investment and around a hundred dollars 
for operating each one per week. When closely analyzed 
these displays are intricate electric signs. 
the ‘best of engineering skill and design ability, and their 
success has largely resulted from a careful working out of 
the many details of construction. In their design, the ideas 
of the structural steel engineer, those of the electrical and 
illuminating engineer and the artist are found. 

Commercially these displays have been a wonderful sue- 
cess as advertising mediums, as is proven by the large num- 
ber of national advertisers who use them and by those who 
are continually seeking a spot of advantage to erect a 
display. The spirit of this kind of advertising has spread 
throughout this country and has been taken up by mer- 
chants, manufacturers and others in small cities and even 
In all cases they are eager to produce an effect 
“Broadway like” but in too many cases are contented with 
a means for producing this effect that is the product of the 
local sign painter, wagon painter or tinsmith, studded with 
incandescent lamps as individual taste for the lheght effect 
seems to indicate. 

We appeal especially to central station commercial en- 
gineers, who usually act as advisers to purchasers of electric 
signs, to consider that the all-around efficiency of an elec- 
trical display depends mechanically and phychologieally, 
like an advertisement, directly upon its design and attractive- 
Substantial construction is a basic necessity and only 
in so far as the sign embodies this feature in the presen- 
tation of an artistic display of letters or figures, can it be 
expected to bring permanent and satisfactory returns to the 
user and influence others to invest in similar installations. A 
profitable educational work for the central station com- 
mercial engineer or new business man presents itself here, 
for to promote electrical displays along proper and there- 
fore along the most profitable lines, he must take a definite 
stand against the installation of flimsy signs, cheap in every 
sense, insisting that a sign besides presenting a good ad- 
vertising idea, must be constructed to withstand the winds 
of a heavy storm, present no fire hazard, and be economical 
in the use of current consumed in rendering legible at night 
the features displayed. The greatest enemy of electric sign 
progress at this very time, in the medium sized city and 
the town of considerable size, is the poorly construeted sign. 

A comment on ele¢trical sign construction appearing in 
our oldest and worthiest contemporary, the Electrical World, 
is quoted in what follows: ‘In many towns the idea seems 
to prevail that any bell-hanging electrician or tinsmith ean 
design and build a sign which will easily meet a wide range 
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of service requirement, and as a result of this notion the 
fair face of the land is not seldom encumbered by hybrid 
installations which are not only ugly by daylight but which 
violate all the commandments of illuminating engineering by 
night, and at the same time break through the canons of 
sound mechanics by their inferior type of construction. As 
in most other matters, the production of an efficient, safe 
and effective sign is a problem for fairly expert treatment. 
Such questions as the location of outlets, the supply of ener- 
gy, provision for replacing burned-out lamps, support of the 
sign structure, ease of erection, concealment of lamps in 
reflector types of signs to avoid glare, reduction of fire risks, 
protection of leads and sockets from the weather, use of 
templets in drilling outlet holes, accessibility for repairs, 
and relation between lamp spacing and legibility at stated 
distances, need to be worked out by more experienced heads 
and hands than ean be found in the ordinary tin shop. 
Competition is close in this field and the exaction of 
thorough mechanical standards by the central station, com- 
bined with pretty severe electrical inspection, will gradually 
rid the industry of inferior equipment which is of doubtful 
benefit to the cause of permanently successful display light- 
ing.” 

Reputable sign manufacturers are now keenly alive to 
the possibilities of the electric sign and anxious to see it 
promoted on a substantial basis. In most cases they even 
go so far as to furnish experts to consult on design and in- 
stallation and otherwise co-operate with the central station 
new business man in his campaigns. In addition carefully 
prepared designs to suit particular conditions are furnished, 
as this seems to be the most logical way of presenting to 
a prospective buyer the effects that can be produced. The 
sign manufacturer is getting to a point, however, where he 
is inclined to believe that in a large number of cases, he is 
carrying a major part of the pre-sales expense for too 
often he is called upon in a haphazard way to furnish de- 
signs and assistance to central stations in much the same 
manner as the house-wife in the small town writes to the 
city store for samples of the newest fabrics, evidently be- 
lieving that all that is necessary is to clip a few ends off 
the several bolts, never dreaming how many such clippings 
there may be to a yard that is worth some $3.00 or more. 
When several central stations call upon the sign manu- 
facturer to submit a number of designs for signs, they call 
upon him to expend a definite and in many cases a con- 
siderable sum in the time of experts who could be doing 
productive work. When a request is made, it should be 
rather definitely known that the design can be sold. Other- 
‘wise the sign manufacturer should be advised of the con- 
ditions and permitted to investigate the situation so as to 
handle it to the best advantage. While it is true that the 
good nature of the sign manufacturer is too often over- 
worked in this manner, and that he has a just cause for 
complaint, in most cases there is no feeling on the part 
of the central station that the sign manufacturer should 
bear an undue amount of the sales expense, the appearance 
of such a feeling being carelessly and thoughtlessly prompt- 
ed by the overwrought enthusiasm that is often characteris- 
tic of successful new business getters in the central station 
field. , 
The situation is one that is squarely up to the central 
station salesman for if the local sign painter, the wagon 
painter, the tinsmith and the bell-hanging electrician 
are to be kept out of the sign business and the city ordin- 
ances unfavorable to the progress of electrical advertising 


allowed to slumber unwritten, some attention must be paid 
to the sales expense and construction problems from the 
standpoint of the manufacturer and a co-operation extend- 
ed that will enable him to produce good signs at the prices 
that the majority of small purchasers demand. The cen- 
tral station is in a position to exert a beneficial influence 
in the promotion of electric sign and on account of the 
attractiveness of the load, with possibilities equal and in 
some cases greater than that of street lighting, these matters 
deserve serious consideration. 


Public Utility Securities. 


A financial authority has stated that over $500,000,000 
must be raised by public utility corporations during the 
next twelve months to provide the public with the increased 
and better service that is now demanded. This it gives as 
the reason for the present tendency in formation of holding 
companies to manage from one control many properties and 
the reason why a steady stream of new public utility securi- 
ties are being offered to investors with the approval and 
backing of the leading financial and banking interests of 
every city of any size in the United States. With the con- 
ditions attending the change of chief executives at the White 
House now settled, the American public will most proba- 
bly during the coming year take a more general interest in 
puble service investments than has been taken for some 
years past. This is a natural inference for the reason that 
what we call “bad times” effect the public utility company 
only in the slightest degree. These corporations are not 
subject to changes in our tariff laws, and the psychological 
effect upon their various fields of activity does not result in 
any reduction in the consumption of energy such as invaria- 
bly follows a. tariff agitation in the case of industrial com- 
panies. 

The factors that have led up to and been the cause of 
the success of public utilities during the past few years 
are so connected with certain economic and social develop- 
ments that have taken place in America, that these com- 
bined factors now stand as a mainstay in times of unset- 
tled conditions. In brief, these factors are the substantial 
growth of American cities and their well formulated and 
regular demands for electrical energy and next the improved 
standard of living, a result of progress in urban and semi- 
urban localities, and the increase of wealth in these sections. 
Finally, the improvements in generating facilities and those 
of distribution have enabled the serving of a customer well 
at the lowest possible cost. 

Commenting on the various phases of the public utility 
situation, a writer in the New York Commercial has the fol- 
lowing to say on the subject of public utility securities: 
“Since the corporate form of investment security was first 
devised, bankers and investors have witnessed three succes- 
sive and distinct financial investment periods in the United 
States. First, the construction, upbuilding and solidifica- 
tion of the steam railroad systems; second, the growth of 
manufactures and the evolution of industrials, and third, 
the present comprehensive development and consolidation 
or merger into holding companies of the corporations that 
supply our daily needs for home and business in the matter 
of light, power and heat and urban and interurban trans- 
portation. Such holding companies are not viewed by the 
public with disapproval, as in the case of steam railroads 
where competing lines have been placed under such con- 
trol. Generally speaking the many public utilities holding 
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companies organized during the past few years are looked 
upon with favor by both the public and investors. Employ- 
ing as they do managers of ‘highest ability at large salaries 
to operate their numerous properties, they render an im- 
proved and larger service which it is not possible for a sin- 
gle small property to provide at the hands of mediocre of- 
ficers at small salaries. In addition the holding companies, 
dominated by able financiers of large resources and good 
standing, are enabled to immediately and properly finance 
the inereasing capital requirements that are necessary to 
provide additions to plant, equipment, ete., and this, small 
local companies headed by small local capitalists, cannot so 
effectively do. So it may be said that two most import- 
ant things are accomplished by public utilities holding com- 
panies—better service to their public and protection to their 
investors. In both of these two features too much praise 
cannot be given to the regulation of new financing and op- 
eration by those of our forty-three State Public Service 
Commissions that endeavor to serve with equal fairness the 
interests of the companies, the public and investors. Nota- 
bly is this true as to the State of New York, for we of New 
York City have had striking proof of the impartiality and 
ability of our own Public Service Commissioners. 

“Although the tendency is greatly toward the placing 
of numerous, scattered public utilities into the hands of 
holding companies, it must be understood that some of our 
most successful and prominent public utility corporations 
are not so controlled. 

“The people of nearly every state are demanding and 
receiving more complete and improved service at the hands 
of their public utility stewards. And in this fact lies the 
greatest protection to investors in public utility securities. 
For as plant and equipment are brought to the high stand- 
ard necessary to furnish greater and better service the 
security to investors is increased, as plant additions and 
maintenance and replacement values, ete., are taken care of. 

“Stability of public utilities earnings, as compared with 
steam railroads and industrials, was sharply tested and to 
the former’s advantage in the panic of 1907. During that 
time of financial stringency the more serious declines in se- 
eurity values appeared throughout the railroad and industri- 
al list as traded in on the bond and share exchanges of the 
country. Public utilities securities held steadier because pan- 
ies do not menace them as they do other issues. The daily 
needs of all the people continue pretty much the same; just 
about as many people ride on the trolly cars, burn electric 
and gas lights, and in other ways consume power just about 
as formerly. Hence earnings of public utilities do not drop 
with a thud during panies as did those of steam railroads and 
many industrials. Consequently interest payments and divi- 
dends by the well managed concerns are steady and continu- 
ous as a rule. 

“The early hazards of the public utilities corporations 
were similar to those experienced by the steam railroads. 
Both suffered in many instances from overcapitalization and 
the evils that followed speculation and avarice. Receiver- 
ships in both directions up to the beginning of McKinley 
prosperity were not uncommon—in some years they were 
plentiful. Things have been better in recent years with 
both steam railroads and the other group of inter-related 
interests commonly called public utilities. Publie and in- 
vestors are treated better—the former are fast securing 
good service, the latter confidently place their savings and 
surpluses in the well seasoned underlying securities that 
are being widely offered by our leading banking houses.” 


A Noteworthy Lighting Exhibit. by Illuminating 
Engineering Society. 


A miniature exhibition of lighting and illumination 
effects shown by the Illuminating Engineering Society at 
the International Exposition of Safety and Sanitation in 
the Grand Central Palace, New York, December 11 to 20, 
1913, was awarded a grand prize. In many respects this 
exhibit was remarkable and unique. First of all, it was 
an excellent example of how some of the facts of science 
may be made both interesting and instructive to non- 
technical people. Many thousands of those who were for- 
tunate enough to see the exhibit were filled with wonder 
and sunprise. They had known, of course, that light, par- 
ticularly artificial light, is one of their immediate necessi- 
ties, but as to the numerous ways health and happiness 
are affected, few had better than a vague idea. That it may 
be employed to prevent a large number of industrial acci- 
dents and to promote industrial efficiency; that it may 
effect strange and sometimes comic distortions of statuary 
and other objects of interiors—these, not to mention other 
possibilities, were probably known to only a few. Side by 
side were models and pictures of good and bad lighting. 
Comparative conditions were clearly exposed. Uses and 
misuses of light, with their attending good or bad results, 
were indicated in ways which were at once striking and 
impressive. So apparent were the advantages and superi- 
ority of good lighting that one might have wondered why 
so many examples of bad illumination could be found. The 
latter fact is all the more curious when it is learned that 
good lighting may be had in many eases at a cost not much 
if any greater than that paid for the bad illumination, and 
in not a few instances it can be obtained for even less. 
It seemed evident that lighting may be good, bad or other- 
wise, depending largely upon the care and skill with which 
it is planned and how it is used. 


Work of N. E. L. A. in Accident Prevention. 


The committee on accident prevention of the National 
Electric Light Association is now planning a campaign to 
investigate all accidents that occur in the electrical in- 
dustry, with a view to determining effective accident pre- 
vention devices and regulations. This committee is en- 
deavoring to secure from central station managements and 
others, reports of all accidents whether resulting in injuries 
or not, so that the conditions can be best studied. It is not 
concerned in placing the liability for the accident nor in 
furnishing a basis for computing insurance rates, nor does 
it desire to know the name of the injured employe or his 
wages. In all cases the accident report as received will be 
used by the committee in a confidential manner, and will 
not be given publicity save in such aggregate statements 
as will be made to the association from time to time. 

The facts about which the committee is seeking in- 
formation are: What accident happened? What was the 
nature of the accident? What caused the accident? What 
part of the employe’s body was injured? How serious 
was the injury? Can the recurrence of such accident be 
prevented? How can it be prevented? This is a work 
that should receive the careful attention and liberal co- 
operation of every central station manager and employe, 
for by such action the committee will soon be in a position 
to make helpful suggestions for aecident prevention. 
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Second Hydroelectric Development on the 
Ocoee River by Tennessee Power Co. 


(Written Exclusively for EtectricaL ENGINEERING.) 


Section 1. The Hydraulic Details of Ocoee Station 
No. 2 of Tennessee Power Co., Polk County, 
Tenn., at Mouth of Caney Creek. 

TATION No. 1 of the Tennessee Power Company on the 

Ocoee River of 18,750 Kva capacity was described in 

the December, 1912, and April, 1913, issues of Electrical En- 

gineering. In this issue further details will be taken up in 

connection with the company’s developments, more particu- 

larly the one known as Station No. 2 on the Ocoee river 
at the mouth of Caney creek. 

After arrangements were completed for delivering 
power to Chattanooga (Tenn.), Rome (Ga.), and Cleveland 
(Tenn.), from Station No. 1, it was at once apparent that 
the demand would soon be beyond the capacity of this de- 
velopment, especially in view of the fact that Knoxville 


Fig. 1. Power Station No. 2 on Ocorr River, SHOWING 
Prnstocks, Cooting Water TANK oN Hii AND 
LIGHTNING ARRESTERS ON ROOF. 


(Tenn.), and Nashville (Tenn.), would become large ¢on- 
sumers of power as soon as transmission lines to these two 
cities were completed. This condition ealled for the im- 
mediate development of a reserve site above the Parksville 
or No. 1 reservoir, the surveys and plans for which had 
already been made, and formed a part of the ultimate sys- 
tem. The work on the No. 2 station then, started in May, 
1912, was somewhat in advance of original plans due largely 
to the unexpected power demand, a result of the Tennessee 
Power Company’s system being the first large water power 
project to be placed in operation in Tennessee. 

The plans for the No. 2 development on the Ocoee river 
ealled of the utilization of the power of this . river 
which could be developed from the six miles of fall imme- 
diately above the back water of the Parksville dam. In 
this stretch of the river the fall is more than 250 feet and 
utilized by a diversion dam feeding a flume which leads 
to the penstock and then to the water wheel at No. 2 
power house. The plans as adopted called for a power 


house situated opposite the mouth of Caney creek, which 
empties into the Ocoee about 4,000 feet above the back 
water from the Parksville dam, which back water extends 
eight miles from this dam. 

The water for the wheels is brought by flume from the 
diversion dam situated 484 miles up the river from the 
power house by following the river but about 24 miles in 
an airline. As stated, the fall of the river in this distance 
is over 250 feet and the final layout gives the bottom of the 
flume intake at 1095 feet elevation with bottom of flume 
extension intake at the fore-bay at elevation of 1077 and 
the elevation of the water wheel shaft at 851.5 feet above 
sea level. 

FLUME TO POWER HOUSE. 

The flume extends from the power house to the diversion 
dam 4.6 miles up the river. As this flume is one of few, 
east of the Rocky mountains, its construction is of interest. 
The almost perpendicular sides of the mountains required 
a large amount of excavation in order to obtain footing 
for the flume box. In places the grade for the flume box 
had to be eut out of solid rock requiring considerable blast- 
ing. The amount of dynamite used was about six car 
loads of 24,000 pounds each and the amount of excavation, 
chiefly rock, for the flume box was 289,000 eubie yards. 
This gives an idea of the amount of work preliminary to the 
construction of the flume box proper. As already stated, 
the water was made to enter the flume by means of a 
diversion dam. At a point just before reaching the pen- . 
stocks, the flume enters a fore-bay or equalizing basin. © 
This basin acts also as a settling basin and takes eare of the 
overflow. From this fore-bay the flume extension runs to 
the penstock intake. Each of which will be deseribed later. 

The diversion dam is built at a point where the river is 
comparatively wide. The dam is of crib construction, 
built of 10 by 10-inch timbers. It is provided with five 
sluices which were open before water was diverted into the 
flume. These sluices were of a temporary nature and were 
closed by gates on the up stream side. Gate guides are 
provided and provisions made for opening these gates if 
desired for sand sluices. 

Ad the south end of the diversion dam, built in eonerete 
solid with the bank of the river, is the flume intake. The 
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Fig. 3. Fiume Section SHOWING CONSTRUCTION ON ROCK 
CLIFF. 

opening on the up stream face of the dam is 16 ft. high by 
30 ft. wide. The top of the opening is at elevation of 
1106.25 which is 1.0 ft.—3-in. below the crest of the erib 
dam. Across this opening are the iron racks to prevent 
the passage of timber, ete., into the flume. The opening 
narrows after passing the racks so that, after the gate at 
the flume entrance is reached, the opening is 10.78 fit. high 
by 14 ft. 2-in. wide. At this point is the Tainter gate 
which admits water into the flume proper. This gate is 
shown in the illustration as a segment of a cylinder acting 
on an axis which corresponds to the axis through the center 
of the cylinder. The axis of the gate is set in concrete as 
shown. The gate is operated by a chain and gear train 
located on the conerete roof of the intake. This roof is at 
elevation 1119.5 and thus much above the crest of the diver- 
sion dam. The plan and section of the flume intake are 
shown in the sketches. 
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Fic. 6. SypHON SPILLWAY AND ForEBAY SHOWING Racks 


AT FLUME EXTENSION AT THE LEFT. 


FLUME. 

From the intake at the diversion dam, the flume extends 
to the fore-bay, which is about 300 feet from the pen- 
stock intake. In the length of the flume, the flume box 
varies in its anchorage from clay to solid rock and in 
places on peg-leo wooden trestles and on steel viaducts. 
Since the flume follows the sides of the mountains, there 
are very few tangents in its full length and the longest of 
these is about 300 ft. 


ares of circles of varying radii and to make the flume con- 


The center line is a succession of 
form to the curvature was an item in construction. Since 
the flume lining is of 3-in. yellow pine, it can be seen that 
much additional labor was required by the curvature of the 
flume, but this was small compared with the additional ex- 
cavating required to increase the length of the tangents. 
From the flume to the fore-bay five steel viaducts were re- 
quired, with spans of 216, 132, 288, 190 and 156 feet with 
corresponding heights above lowest pier 61.5, 36.44, 108.7, 
71.27 and 42.66. One of these viaducts was a 33 degree 
curve in a radius of 176.04 ft. 

The cross section of the flume as shown give an 
idea of the construction. As shown the 4 by 10-in. sills 
which hold the side posts rest on 8 by 12-in. stringers. 
There are two 4 x 10-in. sills for each set of side posts. 
The posts are clamped between the two sills and braced by 
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a 6 by 10-in. brace on each side. This brace is also bolted 
between the two sills. At the top, the side posts are 
bolted between two 3 by 8-in. tie beams which keep the 
posts rigid and allow for no spreading. The side posts 
and stringers are spaced 2.5 ft. as shown on the sectional 
plan. The flume lining consists of 3 by 12-in. timber 
grooved for 3% by 1%-in. splines. The 8 by 12-in. 
stringers as shown in the sketch are used where the flume 
crosses viaducts or peg-leg trestles only. Elsewhere the 
stringers are reduced in number on rock foundation and in 
layed concrete stringers well formed by digging trenches 
in the direction parallel to flume. ‘Concrete was poured in 
these trenches forming the stringers. At short intervals 
in the concrete stringers, openings were left to allow for 
drainage under the flume box proper and through the flume 
length tile pipe was used under the stringers to provide 
proper drainage. 

As shown in the sketch, the flume box proper is 14 ft. 2 
in. wide and 10 ft. 9 in. high, giving an area of 138.129 sq. 
ft. The flow is caleulated at 1,200 second ft. with a veloci- 
ty of 8.7 ft. per sec. The elevation at the bottom of the 
flume at the intake is 1095.47 and at the outlet to the fore- 
bay is 1079.55, giving a drop of 15.62 ft. between diversion 
dam and fore-bay, with a slope of .00064. The drop in the 
flume line is greater than the depth of the flume box. 

To provide for an emergency when the flow will be so 
great that the syphon spillway in the fore-bay can not take 
away the water fast enough, spillways are provided at 
points along the flume where the drainage is suitable, by 
cutting the side of the flume down to a depth of 8 ft. 
from the bottom. This wall allows the water to spill over 
along the route of the flume without flooding over the fore- 
bay. With the flume section cut to allow an 8 ft. depth in 
the flume, a flow of 800 second ft. is provided for. This is 
the amount of water which is required at full load on the 
two units now installed. Where the temporary spillways 
are provided in the flume, the 6 by 10 in. braces on the 
spillway side are boarded up so as to shed water. These 
spillways are located at points where there is a good natural 
drainage or rock surface so that the water will not damage 
the flume bed in any way. 

A standard gauge track is laid on the top of the flume 
with 30-lb. rails fastened to the tie beams. A derrick ear is 
used on this track for inspection and repair purposes. On 
the top of the flume is also placed a board walk for the 
convenience of inspection. The telephone line between the 
power house and dam is run along the flume and has insu- 
lator brackets spiked to the side of the flume. In this way 
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ELEVATION OF SYPHON SPILLWAY SHOWING 

SYPHONS AND SAND SLUICE. 
the inspector can conveniently telephone to the power 
house. The amount of lumber used in this flume construc- 
tion was about 8,000,000 board ft., all of which had to 
meet rigid specification under inspection, being chiefly long 
leaf yellow pine with some oak. 

As already stated, at a point about 300 ft. from the 
penstock intake, the flume empties into the fore-bay. This 
fore-bay acts as a settling basin and surge tank and takes 
the fluctuation of water inflow above the demand at the pen- 
stock. This fore-bay is built at a point where a ravine ex- 
isted and consists of a concrete dam with 8 syphons built 
in. This concrete dam joins the flume outlet and flume ex- 
tension intake as shown in the illustration. At the lowest 
point of the fore-bay a valve is located which can be opened 
and used as a sand sluice. On the side of the fore-bay be- 
tween the center line of the sand sluice and the flume ex- 
tension intake is a log wall which serves as a deflector and 
aids in settling the sand. 

This syphon spillway is one of the unique features of 
the installation. This type is patented and there is only 
one other spillway of this type installed in this country. 
Fight of these syphons are installed in the spillway, as 
shown in the sketch. The top of the syphons, as shown, has 
a vacuum pipe so that the degree of vacuum ean be read. 
There is also an air exhaust pipe which is sealed and pipes 
at the level of the top of the syphon for breaking the 
seal when the water level is lowered to this opening. Other- 
wise the syphon action would continue until the water was 
lowered to the level of the syphon intake. The action is 
that the water can rise until it flows over the top of the 
syphon and seals the pipe opening, when the syphon action 
starts and the full flow continues until the water is lowered 
and the seal is broken. Otherwise the syphon flow would 
continue until the syphon intake were exposed. 

On the opposite end of the fore-bay from the main 
flume outlet is the flume extension intake, which extends 
from the fore-bay to the penstock intake. As shown in an 
illustration presented here, racks are placed in the fore-bay 
where the water enters the flume extension. The 
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flume extension is similar to the main flume, ex- 
cept that the height is increased with a correspond- 
ing increase in the size of the side posts. The flume ex- 
tension depth is 15 ft. from the bottom of the flume box to 
the tie beams at the top. The side posts are 12 by 12-in. and 
there are 13¢-in. tie bars at a height of 11 ft. from the bot- 
tom of the flume. Also instead of wooden braces on the 
side of the side posts, %-in. loop bars are used from the 
end of the 6 by 12-in. sills to a plate on the outside of the 
side posts through which the tie bars pass. The floor of 
th. flume extension is 4-in. thick and the side lining is 3-in. 


From the fore-bay to the penstock intake, the flume ex- 
tension is covered with an expanded neutral screen of 21% 
in. mesh, which is fixed to the beam at the top. The bottom 
elevation at the extension intake is 1077.25 and at the pen- 
stock is 1076.44 giving a slight slope. For a flow of 1200 
second ft. the elevation of the water surface in the fiume 
extension is approximately 1087.2 ft. 

The flume extension connects to the intake for the three 
penstocks. The intake for the three penstocks leave the 
flume extension as shown in the sketch, each intake curving 
on a different radius. The intakes are of conerete 4 ft. 
9 in. wide and 9 ft. 9 in. high at the extrance, with the sec- 
tion changing from rectangular to circular at the penstock 
proper. The upper section of each penstock is imbedded 
solid with the concrete intake. This section for No. 3 pen- 
stock is provided with a bulkhead since No. 3 penstock has 
not been installed complete. . 

From the penstock end section, the penstock, made up 
of riveted steel lap jointed, drops direct into the power 
house, making three angles with the horizontal of approx- 
imately 23, 38.5 and 50.5 degrees. It is anchored in two 
places between intake and power house by means of con- 
erete saddles covering the anchor angles. Man doors are 
made in these penstocks about half way up. 

Each penstoek is equipped with a butterfly valve form- 
ing the section next to the end section at the intake. These 
valves are of the vertical shaft type operated by a worm 
gear by hand and also by motors controlled from the power 
house. The control cables for these motors are run from 
the power house in conduit anchored to the penstock. Very 
little power is required to operate these valves, being easily 
operated by one man or a5 Hp motor. Each motor is pro- 
vided with a limit switch so that the circuit breaker at the 
power house is opened when the valve has reached the end 
of its travel. Each penstock is supplied with an 18-in. 
steel air vent in the section next to the valves, which vent 
rises above an elevation of possible high water in the flume. 
Just before the penstocks enter the power house they each 
make a bend so that the distance between center lines of 
No. 1 and No. 2 is 53 ft. At the intake, the distance be- 


tween center lines is 11 ft. and the penstocks do not begin 
to separate until near the power house, where they make 
reverse angles of about 32 degrees. Inside the power house, 
each penstock is tapped by a supply pipe for the cooling 
water tank which is located on the side of the hill above 
the power house. 

This water tank is of riveted steel, cireular in section, 12 
ft. 6-in. in diameter and 12 ft. 3-in. high. The supply pipe 
is 4 inches in diameter and connected to both penstocks, 
having a valve at each penstock so that the supply can be 
taken from either penstock or from both at the same time. 
The water supply enters the tank near the top and is con- 
trolled by a float valve inside the tank. The tank outlet to 
the transformer is taken one foot from the bottom of the 
tank, and this outlet is sereened by a 14-in. wire mesh so 
that solids cannot enter the transformer coils. 
Near the top of the tank is an overflow leading to the tail- 
race. This overflow also connects to the 6-in. drain pipe in 
the bottom of the tank which is used for cleaning purposes. 


cooling 


The purpose of this cooling water tank is to reduce the 
head of the water on the transformer cooling coils and also 
to serve as an aerating tank so that air bubbles will not 
enter the cooling coils. Air bubbles would be objectionable 
because of resultant oxydization of the coils. The tank 
elevation is about 80 ft. above the power house floor so that 
the pressure on the cooling coils is about 35 lbs. per square 
inch. The head on the water tank intake is about 145 ft. 
giving a pressure of abont 63 Ibs. per square inch. The 
tank capacity available is about 10,000 gallons while the 
transformers each require 47 gallons per minute under 
full load conditions. 

The piping is arranged so that the water from the pen- 
stock ean be put through the transformers direct without 
going to the aerating tank. This can be done by simply 
opening a valve which allows the water to pass through a 
basket strainer direct into the cooling coils. 

The next section of this article will take up electric ‘i 
details. 
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The Design of Steam Plants 


(Contributed Exclusively to ELECTRICAL ENGINEERING. ) 
BY EARL F. SCOTT, M. E., MEMBER A. §. M. E., MECHANICAL ENGINEER, ATLANTA, GA. 


Section 8. Design of a Combination Power Station 


and Ice Plant. 


N the sections of this article already presented in these 

columns the writer has discussed turbine installations 
where condensing and feed water is easily secured, and 
in the last section completed the discussion of a combina- 
tion engine and turbine equipment. It seems desirable now 
to take up other variations of plant design where turbines 
are used leading up to a discussion of those plants in whieh 
engines are important considerations in the design. The 
designs that will be discussed in the sections to follow will 
be suitable for stations serving light and power to com- 
munities of average and small size. In this section the 
writer will take up the design of a turbine plant in con- 
nection with which a 50-ton electrieally-driven ice plant is 
operated. Good feed water will be available, but a limited 
supply of water for condensing purposes either from deep 
wells or from the city mains. 


It is common to find inland towns where, in consider- 
ing the construction of a steam plant, the securing of an 
economical supply of condensing water is a serious prob- 
lem. Further, in many sections of the south the water 
available in large quantities is not suitable for steam boiler 
operation without treatment. A discussion of the handling 
of such conditions in determining a design of a plant will, 
therefore, be considered. In the case of a small plant, re- 
quired to serve a small city, it is desirable at the start to 
work up a careful load curve showing the possible demand 
for light and power. This is advisable on account of the 
fact that in such towns the load is at best a variable one, 
with little possibility of immediately filling up the valleys 
during the day with any considerable motor load, nor at 
night with public signs or other good load factor loads. 
With the larger plants in larger centers of population, 
these conditions are not as bad, for there is always a con- 
siderable opportunity for an aggressive manager to make 
loads and hold as his aim a straight line load curve. 

Since the ice plant to be operated will require distilled 
water for ice making, as well as considerable electrical 
power, this service will call for two things: First, the 
proper selection of condensers to produce a condensate for 
the ice making, and, second, a type of motor drive that 
can be operated to the advantage of the power plant as 
practically a 24-hour service. These conditions we will 
term natural. While they are more or less flexible, they 
are practically constant quantities and must be dealt with 
accordingly by the designer. Other natural conditions are 
ample ground space for the location of the plant and the 
cost of coal. Wihile the coal cost at the mine may be vari- 
able, the freight rate on same is fixed to a certain extent, 
and the average conditions make possible a coal cost at 
the boiler room of $3.50 per short ton. In the course of 
the discussion it will be shown how a higher price may be 
paid for a higher grade of coal, based on the evaporative 
effect produced in the boilers. In considering the water 
problem, the question of surface condensers and jet con- 


densers and the use of evaporators must be settled, as well 
as a consideration of cooling towers and a spray nozzle 
pond. 

For convenience in discussing the various features of 
the design, an imaginary load curve has been worked out, 
as shown in Fig. 1. This curve shows a combination service 
of light, power and railway loads. From it we shall choose 
one 500 kw. and one 750 kw. turbine, planning on the in- 
stallation of a 1,000 kw. unit when the service shall demand 
an inereased capacity. 

SELECTION OF BOILERS. 

We shall assume a water rate (steam) of 22 pounds per 
kilowatt for the turbines as an estimate, not including the 
charge required for auxiliaries. While it may be possible 
to secure a better guarantee than assumed for estimating 
purposes, it cannot be expected that a turbine will run up 
to its guarantees under continuous service. ‘The boilers 
will respond to any overloads under which the turbines will 
operate, so that full load conditions ean be considered in 
determining boiler capacity. 
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Therefore 750 22 — 16,500 lbs. of steam per hour. 
To this should be added 10 per cent for auxiliaries, giving 
a total of 16,500 plus 1,650, or approximately 18,000 Ibs. 
per hour. Thus, 18,000 — 30 — 600 Bhp. required to 
operate the plant at full load. From a study of the load 
diagram it is observed that for about 12 hours out of the 
24 only 500 Kw. capacity is required. This will require 
500 d< 22 = 11,000; with 10 per cent for auxiliaries added, 
equals 12,100, or approximately 12,000 lbs. of steam per 
hour. Then 12,000 — 30 — 400 Bhp. From the first 
consideration or maximum load we see that units of 300 
Hp. would probably be chosen, but from the second con- 
sideration it seems advisable to choose either smaller or 
still larger units. From further study of the load diagram 
we find that during twelve hours the 500 Kw. machine 
will not be operated at full capacity. Therefore one 300 
Hip. boiler would handle the load during this period, and 
two 300 Hp. boilers would work out satisfactorily for the 
peak load. Since a reserve boiler is required for cleaning 
and repairs, the selection of boilers should be three 300 Hp. 
units. These should be arranged in one battery and a half- 
battery, with a third boiler so bricked up that, when the 
plant expands a fourth unit can be added without de- 
stroying the symmetry of arrangement. 

For a plant of this size and character the writer believes 
that best results can be obtained by operating at a steam 
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pressure of 200 pounds gauge and a vacuum of 27 inches, 
referring to 30-nch barometer. <A better steam economy 
would probably result with a better vacuum, say 28 inches, 
yet it would be paid for dearly, since cireulating water for 
cooling purposes must be pumped. Better results can be 
secured by running at a high steam pressure and thereby 
securing a larger difference between the maximum and 
minimum steam temperature, over and above the condi- 
tions with a lower vacuum. 
SURFACE VS. JET CONDENSERS. 

As to a choice between the surface and jet types of 
condensers, it might seem advisable on first thought, as far 
as saving steam of condensation is concerned, to select the 
surface type; but, since this class of apparatus requires 
more cooling water than the jet type, and since the supply 
of water is limited, the selection of condensers must have 
further consideration. For the surface condenser we have 
the following conditions and requirements: 

For the 750 Kw. machine, 750 22 = 16,500 lbs. of 
steam per hour that must be condensed at 27-inch vacuum. 
Each pound of this steam has 1,149 Btu.’s of heat. The 
temperature of steam at 27 inches vacuum is 114 degrees F. 
Therefore we must remove 1,149 — 114 — 1,035 Btu. from 
each pound of steam, or a total of 16,500 1,035 — 
17,077,500 Btu. per hour. 

In considering the surface condenser to do this work, 
the cooling surface required must be determined and the 
amount of circulating water required per hour. It is good 
practice to assume about 300 Btu. transmission of heat per 
degree difference per square foot of cooling surface. We 
may also assume an initial water temperature at S0 de- 
grees F. The final water ‘temperature will depend some- 
what on the state of cleanliness of the condenser tubes, 
and may be expected to be within 8 to 10 degrees of the 
steam on the outside of the tube. In the ease under con- 
sideration, 114 — 10 — 104 degrees F. would be the final 
temperature of water. The average temperature of the 
water in the tube would then be % (80 + 104) — 92 de- 
grees F. The temperature on the outside of the tube is 
114; therefore the difference between the outside and the in- 
side of the tubes will be 114 — 92 = 22 degrees, and each 
square foot of surface (copper) will transmit 22 & 300 = 
6,600 Btu. per hour. Since a total of 17,0777,500 Btu.’s 
must be dissipated per hour, 17,077,500 — 6,600 — 2,587 
square feet, or approximately 2,600 square feet of con- 
denser surface. 

On account of the low temperature of steam at 27 inches 
of vacuum, the difference between inside and outside tem- 
peratures of tubes is small and necessarily requires a large 
tube area for the condenser, making the apparatus very 
expensive. Since the temperature of the vacuum at 28 
inches is 100 degrees, it can readily be seen why the appa- 
ratus would be so expensive. 

The amount of circulating water required in order to 
produce this vacuum is determined as follows: From the 
considerations already taken up it is seen that each pound 
of water will dissipate 104 — 80 — 24 degrees of heat, or 
practically 24 Btu. Since a total of 17,077,500 degrees or 
Btu.’s must be dissipated, this quantity, divided by 24, 
equals 711,562 lbs. per hour, or 711,562 « .002 — 1,422 
gallons per minute of circulating water. 

Since this water must be pumped over a cooling tower 
continuously, any method of reducing it should be consid- 
ered. If we resort to the jet condenser we lose the water 


condensed, yet it may pay to throw away this water and 
use evaporators to supply distilled water for ice making. 
In considering the surface condenser it was observed that 
we could not approach the temperature of the vacuum with 
the water closer than 10 degrees. With ‘the jet type con- 
denser it is possible to come within 3 degrees of this 
temperature; and, with this as a basis, we find that one 
pound of water will absorb (114 — 3) — 80 = 31 degrees 
or Btu.’s and 17,077,500 — 31 = 550,900 « .002 — 1,102 
gallons of circulating water per minute required with the 
jet condenser. By its use, therefore, we save in circulating 
water 1,422 — 1,102 = 320 gallons per minute during 24 
hours of the day. 

The cooling tower required will be about 40 feet above 
the level of the circulating pump, and the friction head due 
to bends, ete., will be about 5 feet; therefore the pump. 
horsepower required is (45 & 320 8.33) -~ 33,000 — 3.63 
Php. The pump efficiency will be about 60 per cent and 
the driving motor about 90 per cent, so that the power 
required will be (3.63 « 746) — (0.9 & 0.6 x 1,000) = 
5.04 Kw. And 5.04 « 24 — 121 Kw.-hrs. per day. Con- 
sidering this current worth about 1% cents per Kw.-hr. at 
the switchboard, it will cost 121 ~% 1.5 = $1.81 per day 
more to pump circulating water for the surface ocndenser 
than for the jet condenser. This represents $630.65 per 
year, which, at 6 per cent, represents an investment of 
$10,500; or, in other words, if the evaporator arrangement 
does not cost more than this amount, plus the amount of 
coal to operate the evaporators per year, it will pay to in- 
stall the jet condenser and evaporators. 

There is very little published information on evaporators, 
especially those suitable for multiple effect. Normally in 
steam practice we evaporate a pound of water, carry i! 
through a prime mover down to atmospheric or vacuum 
pressure, condense same, and secure the original pound of 
water in a distilled state. In the evaporator this process 
is duplieated, with the addition that the steam delivered to 
one evaporator is condensed, and, in giving up its heat, 
evaporates another fraction of a pound of water at a little 
lower pressure and temperature. This process can be ear- 
ried through several generators in series or effects, passing 
through a pressure range from say 125 pounds steam pres- 
sure to 26 inches of vacuum. In order to work economic- 
ally through this range, possibly an eight effect arrange- 
ment would be required. This means that eight different 
evaporators are connected, each in series or parallel, under 
the conditions just named; and with steam at 125 pounds 
gauge in the first effect, and with heating surface to pro- 
duce a temperature difference of 30 degrees F., we would 
generate steam in the first effect that would be available 
for the second effect as follows: 125.3 pounds gauge — 140 
pounds absolute with a temperature of 352.8 degrees. A 
30-degree difference equals 352.8 — 30 = .322.8 and a 
gauge pressure of 78.3 pounds. Thus the pressure is re- 
duced through the evaporators. The design of the appa- 
ratus is such as to work itself out properly between the 
limits. In other words, a four effect would have a differ- 
ent degree difference considered in the design. 

In choosing an evaporator arrangement, it is not always 
best to select the high effect arrangement on account of 
the cost to produce a high efficiency. A 50-ton four effect 
evaporator arrangement, erected ready for operation, from 
125 pounds steam to 25 inches of vacuum, would cost about 
$4,500. A six effect, operating under the same conditions, 
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would cost about $6,500. An eight effect plant would cost 
about $8,700. 

A four effect equipment operating under the above- 
named conditions would require 1,675 pounds of steam from 
the boiler per hour. The six effect would require 1,060 
pounds and the eight effect 950 pounds. The coal required 
to operate the four effect arrangement is (1,675 « 24 « 
$2.50 « 365) — (8 & 2,000) — $2,281.25 for fuel per 
year. The six effect would require $1,714.05. 

Since only $630.65 is saved per year by operating the 
jet condenser instead of the surface type, and since more 
than this is required to operate the evaporators, it is at 
once seen that it will not pay to install the jet condenser 
and evaporator arrangement. ‘The surface condenser is, 
therefore, the proper selection. It is necessary now to 
decide as to whether or not enough condensate will be pro- 
duced in twenty-four hours with this arrangement to meet 
the demands of the ice plant, and as to whether or not it 
will ‘be necessary to install a small evaporator plant to 
make up the difference. 

By referring to the load curve again, it is found that 
the average demand is about 400 Kw. per hour; and since 
the small machine can be run at night to carry the small 
load, full load can be carried on the machines operated 
continuously, and under these conditions we may expect 
a steam consumption of about 22 pounds per kilowatt hour, 
or 400 &K 22 & 24 — 211,200 lbs. per 24 hours, or 105.6 
tons per 24 hours, or twice as much distilled water as would 
be required for ice making. The excess can be carried back 
to the boiler through the feed water heater. 

- COOLING TOWER VS. SPRAY NOZZLE SYSTEM. 

The next consideration is the selection of a method for 
cooling the water, and a cooling tower and spray nozzle 
system will be discussed 

Referring to the load diagram, it is observed that the 
peak comes after the hot part of the day, and that the 
large turbine will not be overloaded, so that a cooling tower 
can be considered that will handle about a 500 to 700 Kw. 
plant. In addition to the cooling tower, a retaining basin 
about four feet deep will be required to catch the water. 
The tower required to serve such a plant capacity would 
be about 30x90x30 feet high and the basin about 30x90x4 
feet deep. If the basin is constructed of concrete, 9 inches 
thick for bottom and sides, about 94 eubie yards will be 
required, which will cost about $10 to $12 per eubie yard, 
making the total cost of the basin about $1,123. The cool- 
ing tower proper would cost about as follows: A eypress 
wood tower costs about $3 to $4 per gallon of water 
cooled. The tower in the case under consideration will be 
required to handle 1,500 gallons of water, and, on the above 
basis, would cost $4,500. This is exclusive of a fan if it is 
a fan type tower, and, if not, would probably cost some- 
thing more, as a larger tower would be required. For the 
fan type tower, the motor to drive the fan would cost about 
$400 to $450, including the fan. The belt would cost about 
$75 and the pipe work about $300. Therefore for the cool- 
ing tower costs we have the following: 
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In considering the spray nozzle arrangement, it is con- 
sidered that about one square foot area of cooling pond is 
required for every 200 pounds of water sprayed per hour 
for plants of 1,000 Kw. capacity, and for plants of from 
500 to 750 Kw. one square foot for every 175 pounds per 
hour. Since 1,422 gallons of water must be cooled per 
minute, or 687,000 pounds per hour, this figure, divided 
by 175, equals a pond of 3,925 square feet area. A pond, 
therefore, 40x100x4 feet deep will fulfill the requirements. 
Considering a concrete basis, as in the previous case, such 
a basin of the dimensions given would eall for about 142 
cubic yards of concrete. At a cost of $12 per cubic yard, 
the construction would cost $1,704. In considering nozzles 
and pipe work, we will assume a pressure of eight pounds 
and a one-inch orifice for the nozzles. Under these con- 
ditions one nozzle will throw 75 gallons of water per min- 
ute, and will thus handle 1,422 gallons by means of 20 
nozzles. Tihese nozzles will cost about $25 each, and the 
necessary pipe work will cost about $1,000. The total cost 
is as follows: 
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The operating expenses in connection with the spray 
system per year are as follows: 

(1,422 « 8 & 8.33) ~ (33,000 « 43) = 6.65 Php. 
and (7 & 746) ~— (0.9 < 0.6 & 100) = 9.9 Kw., or ap- 
proximately 10 Kw., which, at 1.5 cents per Kw. hour, 
equals 15 cents per hour as cost of operating pump. Then 
15 X& 24 & 365 = $1,314 per year. 

COMPARISON OF COOLING TOWER AND SPRAY NOZZLE SYSTEM 


COSTS. 

Cooling Tower. ; 
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Spray Nozzles. 

Basin in 2c.0.0ls avs «ster pies eee aere olsun a ae rosea $1,704.00 
Nozzles and "piping «.,</.\srm se tuile ante ee sys abate totes 1,700.00 

Total first: GOSt sian. deel eiveleseniee terete $3,404.00 
Operating expenses jivr.. .,..setersraielp eieretetete atest oie 1,314.00 


With the spray nozzle system it is seen that a saving 
of $1,921 can be made on first cost and $808.40 in operat- 
ing expenses per year. There will be days in summer 
when it will be probably necessary to force the water 
through the nozzles twice in order to get the temperature 
of the water below that of the air. This would not occur 
often and only for a few hours of any day. 

The following data is secured from a plant at Birming- 
ham, Ala., for May 28, 1912, where a No. 12 spray nozzle 
is used: 


First Second 
Spraying. Spraying. 
Temperature of air in degrees F.... 87 88 
Relative humidity in per cent....... 48.5 * 46.0 
Temperature hot water ............ 122.5 88.7 
Temperature cooled water ......... 88.3 78.8 
Total degrees cooled ............... 44.1 
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The following data was taken from the log sheet of a 
plant where spray nozzles are in operation serving a 6,000 
Kw. installation : 


Month. Temp. Time Time Time Weather 
Sam. 12m. 4p.m. Conditions 
July— 
Lali neice Gb Le 108 118 118 Clear 
iO Tees Hats iafet one's T, 90 93 93 
Ae 90 98 102 
August— 
JShiiewine  Goeapior ts 112 114 116 Cloudy 
SEO erate cies 148 88 89 90 
Av 72 74 79 


. of spray nozzles. 


'T, is temperature of discharge water in degrees F.; T, is 
temperature of water after spraying; and T, is the tem- 
perature of the surrounding air. 
at 8 p. m. 


The humidity was taken 


These data give some idea of the operating possibilties 
For a well-designed cooling tower, op- 
erated under average conditions, water may be cooled to 
the temperature of the surrounding air, or possibly a little 
below if the humidity is not greater than about 70%. 

In the next section of this article the writer will discuss 
the nature of water supply for the plant under considera- 
tion—namely, from deep wells or from city mains. 


Requirements and Revenue of Small 
Central Stations | 


(Practical Commercial and Technical Suggestions.) 
BY T. EDWARD KEARNS. 


A Discussion of Costs of Equipment and Possible 
Revenue of Small Plants. 
HE tendency toward consolidation of small central 
station plants and the serving of small communities 
from a central distributing system, is one presenting serious 
considerations to those served as well as the stockholders 
of such plants. A discussion of this tendency, as well as 
the service requirements of the small town, was presented 
in a practical and interesting way by J. Edward Kearns 
at the last N. E. L. A. convention, and we present an abstract 
of his remarks in what follows: The purpose of the paper 
was expressed under three headings: (1) To interest those 
now operating successful plants to investigate the unprofit- 
able ones in their proximity, with a view either to selling 
power wholesale to such plants or taking them over and 
operating them. (2) To investigate the desirability of 
extending service to some of the near-by towns and villages 
that are not enjoying the benefits of electric service, and 
to provide preliminary facts and figures on the cost of such 
installations. (3) To offer some suggestions for improv- 
ing the income of the present small plant. 

It is a well-known fact that nearly every station can in- 
crease its plant load-factor by ‘improving the off-peak 
operating periods, and this may be brought about by devel- 
oping the diversity factor of the plant, as the demands upon 
a distribution system vary from time to time, depending 
upon the period of the year, the habits of the people served, 
and the character of the district—whether residence or 
manufacturing. In certain classes of service the maximum 
demand comes late in the afternoon, such as, for example, 
store lighting and later in the day residence lighting, while 
in the manufacturing districts the load comes on in the 
morning, reaching its maximum about 10 a. m., except 
during certain months when light is required, and then this 
maximum demand usually occurs about 4 or 5 o’clock in 
the afternoon. The combined effect of all these various 
applications results in a smaller maximum demand at the 
station than elsewhere on the system—that is, the total of 
the maximum demands at the transformers anid distributing 
mains is greater than that of the feeder, while the sum of 
the maximum demands of the feeders is greater than that 


of the substation, and the total of the substation maxima 
greater than that of the main generating station. 

The ratio of the sum of the individual maximum de- 
mands of the distribution system to its actual maximum 
demand at the place of supply is called diversity factor— 
that is, if the sum of the individual maximum load on the 
feeders is 700 kw. and the corresponding maximum of the 
feeder is 600 kw., the diversity factor is 700 — 600 = 1.17. 

By improving the diversity factor the station is operated 
more efficiently, as the demands upon the distributing sys- 
tem vary definitely throughout the year, depending upon the 
pratices and habits of the community served, and also upon 
the character of the service. The changing characteristics 
of these conditions are easily determined by a careful study 
of the load eurve. Therefore the importance of the diver- 
sity factor, together with good service, is three-fold: (1) It 
is possible to meet the requirements of a varied number 
of consumers with a considerably smaller investment, as it 
is not necessary to increase the generating capacity. (2) 
It results in a lower cost of production, because, by the 
proper distribution of these demands, the generating units 
may be operated at their most efficient point the greater 
part of the time, with a coincident reduction in cost of 
labor and fuel per kilowatt hour. (3) It improves the 
station load-factor, as it decreases the peak load without 
affecting materially the average load. 

In order to determine the possibilities of any specific 
situation, we should first consult a map showing the loca- 
tion of the surrounding country and the towns that are not 
electrically served, pick out a group of such towns within 
a radius of say fifteen miles from the town most advan- 
tageously situated for a center of distribution, then ascer- 
tain the characteristics of the towns within this group, get 
the bank ratings and deposits, and the ratings of the lead- 
ing industries and business men in the town. Next, study 
the topography, which will show whether or not there are 
any serious difficulties to be overcome in the construction 
of transmission lines. Last, look to the railway facilities. 

In estimating the total cost of the main station, there 
are many variable factors, all of which will not fit every 
locality, and therefore we must presuppose certain condi- 
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tions based on averages. Exact values, for the locality un- 
der consideration, should be substituted for general figures 
wherever possible. The most important items to be consid- 
ered in locating the main generating stations are: (1) The 
method of driving the generators. (2) Location, with re- 
spect to (a) fuel supply, (b) pure water supply, (c) rail- 
road facilities, (d) sufficient ground for growth, (e) 
On account of natural conditions, the ma- 
jority of main stations will probably require a steam unit 
as prime mover, and therefore this paper will deal only 
with a steam-operated main station. 

In determining the cost of the plant, it is, of course, 
understood that the total population served, including all 
towns, such as A, B, C, D and F, is about 6,000, which 
will necessitate the installation of 400 kilowatts in order to 
meet the peak demands. Because of the distances and class 


distribution. 


of service, it will be necessary to use alternating-current, 
3-phase, 60-cycle distribution, transmitting the power at the 
highest voltage possible, depending upon the initial in- 
vestment, the distances to be covered, and the losses in- 
volved. For distances not exceeding fifteen miles, 13,200 
volts 1s recommended, and the transmission line should 
consist of No. 4 B. & S. hard-drawn bare copper wire, or 
possibly No. 6 B. & S. may be used economically. 

The total cost of such a plant installed in a town of 
3,000 inhabitants and meeting the requirements under con- 
sideration would be: 


Mag ret eercke tis ete eee Sani Siva, hele ceepystertclares bs akea\ siva’e ase $600: 
PS TECK me ULUdUe meets tek tiste Rt ara eteto sev steters eteicte’s che evavehe waa 3,000 
Mon crete) Chimney, PMc side.-0 saci. eletslalsietes\s-c>.clsjere sho «cic 1,450 
Legal and franchise expenses ...........escecosee 200 
$5, 250 
3 200-hp. hand-fired return -ubular type boilers. .$11,100 
POLST EAC TDL INU wterarasisisaiaidls: veleselsiaimiele \s)<.s"ecale «eve 500 
Pefeedwaterm HOSTEL? a Aes sie. seelele cts bidtes stele aS 500 
12,100 
2 non-condensing turbo-generator sets with di- 
rect-connected exciters, total capacity 300 
KAT OW ALES Meo cicero ele wain’s areas wie oisibrs wietonae «0 Siace's's 0510 GLU,000 
1 5-kw. motor-driven exciter set ................ 350 
TP Rcontrolling- SwitCHDOATG Wa ns sis stjvicisitse + wesisey-s 600 
1 20-kw. constant-current transformer and panel. 390 
1 transformer for station lighting ..<.<,..%5 csi. 50 
8 step-up transformers for transmission ....... 900 
12,790 
3 miles of poles with pins, insulators, etc........ $1,800 
10 miles No. 4 B. & S. bare copper wire ........ 3,400 
10 miles 5-kw. transformers for secondary system. 370 
35 6-6-ampere flaming arc lamps ..............+. 1,300 
160) -100-watt “tungsten lamps) siyedicle stds = aisle sto.c.e' 150 
150s brackets MUNG SOCKEES tisjeccivintersipyeicsaleo aste salen ave aus 520 
DIO OMHOUSGI IRCLCES % fr ts Weer eee iole ls icfeve.s celtic slele » wtbnentisce 1,800 
9,710 
Installation of complete equipment ............... $8, 
ACL SLOP CO INLINE CLVCLOS Mie reiars leic wie siaousiesalsya lel sidim W atereteselé 1,000 
4,850 
Total investment, for power plant ..........0.eceevee $43,850 
EXPENSES 
Fixed charges 
UMECMEST Sy MOON peter ciie rald eieiel~ S's «5 akemeaete'e viaiiaiess oars $2,190 
Depreciation, 89 ..isccccscsssevcepecnsvengerans 3,500 
TnsmPancer and TH XMeSje1 G5) s. ./5 +s.» -cigisve sisjei 14reiate/ai 219 
- $5,909 
Plant operating charges 
Do Nes ee An Ry i baie , Ride me ken Abe yeaa $3,500 
KIL RW ASLO CEC esisisoeeve aieial ayes « ave, »(siauptesetarstekelmee eter 100 
Wi ter mae. o seit nests dictate eitere S415 0,0 > Utntuiere os Marertemte ate 200 
Wages, operators (four)! .20 60s sere omesaaincans 


6,800 


Office expenses 


1 bookkeeper and stenographer ............... $800 
1 electrician and helper i... ascertains 1,500 
stamps, Stationery GLC 2c nicsis. cere riaemre a states are 100 
1 general manager or chief engineer ......... 1,800 
a 4,200 
Maintenance 
Repairs ‘to bulldings * Wars) ermenmreteteee ee ciate $100 
a steam) DIAN Ge tye. a aetna cients 200 
- electric) planit iiiw J cemtematies tose tote 100 
Sf “distributions siysteniewmestes cer rere 400 
Miscellaneous supplies) Wesmec: 16 saeiee sect eieraan 200 
——-— 1,000 
Total operating expense of plant ..............se+ee- $17;909 


For each of the smaller towns—that is, B, C, D, E 
and F—it is proposed to distribute the power from a cheap 
substation, the cost of which will vary greatly, depending 
upon its location and the material used in construction, 
but for the majority of cases the cost of the substation 
should not exceed $4,000, including distribution system and 
the following equipment: 

Item No. 1 Necessary poles, with their steps, cross-arms, 
pins, insulators, ete, for transmitting 
power from main station to each of the 
substations, 


of 2 1 step-down transformer. 

a 3 1 aluminum-cell lightning arrester and choke 
coils. 

# 4 1 constant-current transformer. 

a 5 1 controlling switchboard. 

6 series are lamps. 

HS 7 series incandescent lamps. 

8 ‘house meters. 


The average cost of this material would be: 


Item No. 1 From $7.00 to $8.00 per pole. 
sf 2 $7.50 per kilowatt. 
Mts 3 $165 per substation. 
i 4 $16.20 per kilowatt. 
OS 5 $3.50 per kilowatt. 
fg 6 $80 per kilowatt of lamps. 
be 7 $10 per kilowatt of lamps. 


2 8 $6.65 each. 

It will be interesting to note, for comparative purposes, 
that the average cost of a substation, with its equipment 
and distribution system for five towns varying in popula- 
tion from 300 to 3,500 inhabitants, and averaging about 
twelve miles from the center of distribution, was $4,400. 
The most expensive installation being about $7,000 and the 
least expensive about $1,500. Tihese figures inelude all 
labor. 

After arriving at the cost of a complete installation, it 
will not be difficult to determine, following a careful survey 
of ithe town under consideration, whether or not it will be 
a paying proposition. The rates secured for service of 
this character are usually not less than $70 per year per 
are lamp for all-night moonlight service, and $25 per year 
for 100-watt series tungsten lamp on the basis of an all- 
night moonlight schedule, it being understood that the town 
is to pay for all lamp renewals; for all commercial and 
house lighting, 15 cents per kilowatt-hour for the first 20 
hours, and 12 cents per kilowatt-hour for all current con- 
sumed in excess of this amount, with a minimum meter 
charge of 50 cents per month. For power service the price 
will vary, depending upon the amount of energy required, 
but it should be at least 7 cents per kilowatt-hour, 
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Using the above rates, the following income should be 
expected from towns of 800 to 1,000 inhabitants: 


6.6-ampere flaming are lamps, enclosed type... $420 


6 

80 100-watt incandescent lamps ............-..e0- 750 
15 commercial customers, €,000 kw.-hr........... 900 
50 residence customers, 6,800 kw.-hr............+ 1,030 
5 power customers, 800 kw.-hr.....i-:..eeceeeee 560 


_ From a town of 3,000 inhabitants, where the main sta- 
tion is installed, the following income may be expected: 


85 are lamps, $70 per year each ...........ceeee $2,450 
150! J00-watt tungsten, lamps «250s weees sen oleae a 3,750 
270 commercial and residence customers, 66,000 
MEW ce NE bev rctsre aiaetete cid o's «de cle alerais a8 law visisteraiaiv em oa ahs 9,900 
28 power customers, 45,000 kw.-hr................ 3,150 
—-—— $19,250 
Expenses of each substation 
10% depreciation, insurance and taxes ............ $440 
DO MEUGOVON Urals siete’ o'er statnrertie cigars vie aitie ere seieldtaicte's cha a 200 
Repairs to transmission line and equipment ..... 200 
estinias CBG TROMTEPATI oc rn «cl alsvaceaniota| anaCetpiaverel s) «ei cicie cleiahelecehe, eietsss 900 
Need TAC TES [FOOLY teycye'e\e sie areiove.6 <leverel ia.ccsruicl¥ ves health» 300 
2,060 
Generating plant expense 
Total operating expenses of generating plant and 
LES SAIS trl DALES CS VOECI. 7 e\ayays via ever see's sis'erateie ore! 17,909 
Total investment for generating plant ........... $43,850 
Total investment for five substations .............. 22,500 
Investment for entire system ...........cceeeeeee> 66,350 
Total gross income from system ............ceeeees 37,500 
Total gross expense, including generating plant and 
ELMO SOE MLL OMS E aot eleiai,doaisieteisralc cfs pi sincera fee 28,209 
Total net profit from’ the entire system ..............e0e0. $8,291 


This shows a profit of 12% per cent on the entire in- 
vestment, which compares very favorably with the profits 
of other important industries, and is borne out in many 
specific instances of the kind recommended. 

APPARATUS REQUIRED. 

It is not possible to give a detailed description of all the 
apparatus needed, but a few suggestions are offered which 
may be of value. The buildings should be constructed of 
the material best suited to local conditions, due considera- 
tion being given to imsurance and maintenance. It will 
often be found for this class of business that a low first 
cost will not be the cheapest when these items are consid- 
ered. In an installation of this character and size it will 
be found desirable to install turbines for, non-condensing 
operation, this being especially true when the central sta- 
tion enters into the steam heating and ice business, as 
proposed there. There may ‘be exceptions, however, espe- 
cially where the cost of fuel is high and plenty of water 
for condensing purposes is available. . 

The generators recommended for this class of service 
are the alternating-current type direct-connected to and 
mounted on the same base with the turbine. A turbine is 
considered in preference to the reciprocating engine in 
order to keep down the size of the building and repairs. 
The alternating-current, 3-phase machine is used in prefer- 
ence to direct-current in order to insure economic distribu- 
tion. A direct-conrected exciter of sufficient capacity to 
excite each generator is suggested, and a motor-driven 
exciter set so as to have an extra unit available for emer- 
gencies. 

The controlling switchboard performs a most important 
work in the system, as it shows the operator at all times 
the power generated by each unit and how it is distributed 
to the feeders. Therefore great care should be exercised in 
purchasing correct reading instruments, and protective 


$3,660. 


devices which will guarantee the greatest degree of safety. 

For distribution the core-type transformer is recom- 
mended, together with a cheap compression-chamber type 
lightning arrester for protection. Good street lighting is 
recognized as a necessity, since it offers protection at night, 
stimulates business, and not only adds to the attractiveness, 
but reflects the progressiveness of the municipality. There- 
fore the city lighting should be given careful attention, 
and to meet these requirements both are and tungsten lamps 
are used, operating in series on the same circuit. For this 
service, in order to maintain constant current, a special 
type of transformer is used, designed so that the secondary 
coils adjust themselves automatically to maintain a con- 
stant eurrent on the lamp circuit. 

In an installation of this character reliability of service 
is of prime importance, and this necessitates the installa- 
tion of the most efficient and dependable apparatus avail- 
able. Automatic devices should be installed to reduce the 
operating expenses, such as time switches in the street 
lighting cireuits and the single-phase automatic pole-type 
feeder regulator for outdoor service, which makes possible 
the individual regulation of taps from the main feeder, 
entirely distinct from the regulation given other parts of 
the same feeder, thus making it possible to use lamps and 
transformers of similar voltage throughout the system. By 
a careful system of inspection, the cost of which should be 
distributed among the various plants, interruptions in 
service may be kept to a minimum. 

NEW POSSIBILITIES. 

Where conditions are proper, it will often be found 
profitable and economical to operate in conjunction with 
the central station an ice plant for manufacturing ice 
during the summer months, and a steam-heating system for 
heating purposes in the winter, and this necessitates the 
installation of non-condensing turbines in the main sta- 
tion. In the manufacture of ice, motor-driven machinery 
ean be used which will help out the load-factor during the 
summer months, and as there is usually a surplus of ex- 
haust steam available the additional cost for the manu- 
facture of ice will not be great. By this system sufficient 
ice may be manufactured at the center of distribution to 
supply the demands of the other communities served with 
electric power. 

Tee can usually be economically produced in a plant of 
this character for not more than $1.50 per ton by the can 
system, including all reasonable charges, on the basis of 
a 50-ton plant. In order to keep down operating expenses, 
arrangements may be made with the local coal dealer to 
buy ice on a quantity basis, as he ig in a position to dis- 
tribute it with nearly the same equipment that he uses in 
the winter for the delivery of coal. For manufactured ice 
the central station should receive on the wholesale basis at 
least $2.50 per ton, net, at the plant. This would repre- 
sent a total net earning as follows: 


Total cost basis, 50 tons per day for 6 months......$12,600 
Total income basis of $2.50 per ton........++.++- 21,000 
INGE ITICOMCMen mitra iba s cic ottpsiete wipitts oi coe cele fale orppalisis 8,400 


With regard to steam heating, it is usually maintained 
that this is not a profitable business, and in view of this, 
considerable study should be made by the central station 
before entering the field. However, if reasonable rates can 
be secured for steam heat, it should be a paying business, 
or at least the net earnings from this source will usually 
pay the central station coal bill for the year. 
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In most loealities it is necessary for the municipality to 
maintain a pumping station to furnish water for the city 
supply, and this class of service is always an advantageous 
load, as the water may be pumped into the reservoir during 
the off-peak period of the day or night. 


Another interesting field for the sale of power which is 
just beginning to, receive attention is that for general use 
about the farm, where it can be economically applied to 
more than 100 farm and household uses. Distribution lines 
can be tapped at little expense for this service. 


Characteristics of Alternating Current 
Circuits 


BY A. H. TIMMERMAN. 


—— ’ 


A Discussion of the Relationship of Resistance, 
Reactance, and Impedance, Leading and Lag- 
ging Currents and Apparent and Actual 
Power in the Alternating Cur- 
rent Circuit. 


HIE simplicity of the relation J — EF —~ R and its ap- 
plication to the direct current circuit, has a tendency 
to impress upon those less familiar with relations in the al- 
ternating current circuit, the apparent complexity of such 
terms as leading and lagging currents, apparent and actual 
power, resistance, reactance and impedance, so frequently 
mentioned in discussing alternating current relations. Yet 
these qualities are after all comparatively simple, when once 
their relationship has been firmly fixed in the mind and the 
characteristics of the alternating current circuit become as 
simple as the corresponding characteristics of the direct cur- 
rent circuit. In what follows a simple discussion of the 
relations in the alternating current circuit is given by A. H. 
Timmerman, chief engineer of the Wagner Electrie and 
Mfg. Co., taken from a paper he presented before a body 
of sales engineers at St. Louis, Mo. 

As a rule our knowledge of direct current circuits is 
limited to the relations between current, electromotive force 
and resistance after the current has reached a steady or 
fixed value. In ordinary discussions we entirely overlook 
what takes place when a direct electromotive force is sud- 
denly introduced into the circuit. We forget for instance 
that when the circuit includes a coil of wire with an iron 
core, we have to store up energy in the magnetic field of the 
coil. When we take into consideration the fact that we 
cannot store up any quantity of energy instantaneously 
without the use of infinite power, we at once begin to realize 
that the eurrent in such a cireuit must lag behind the elec- 
tromotive force which produces it. In other words, if we 
have a cireuit consisting of a resistance of one ohm, this 
resistance being wound in a coil and an iron core inserted, we 
would have, after normal conditions were reached, a steady 
current of 100 amperes if the electromotive force introduced 
was 100 volts. From the fact, however, that energy must 
first be stored up in the magnetic field, and that this energy 
increases with the current it can readily be seen that as the 
current increases in value it stores‘up more and more energy 
in the magnetic field, and that in turn the magnetic field 
tends to prevent the current from increasing in value. In 
the same way the energy stored up in the rubber of a pneu- 
matic tire tends to prevent the increase of air in the tire 
although forced by considerable pressure from an air pump. 

This lagging of the current behind the electromotive 
force is shown clearly in Fig. 1. Current in amperes is 
plotted along the vertical. and time in fractions of a second 


along the horizontal, and it should be noted that it requires a 
very appreciable interval of time for the current to reach its 
maximum value. In the particular case shown the current 
reaches 99.99% of its maximum value in one second. ‘Theo- 
retically it would require an infinite time to reach its maxi- 
mum value. In 1/10 of a second it has reached about 63% 
of its maximum value, in .2 of a second 86% and soon. As 
long as no changes occur in the resistance of the cireuit the 
current will flow along at a steady value of 100 amperes. 


AMPERES 


6 7 8 2 1.0 


JA .2 3 4 6 
Fig. 1. Burtpine up oF Current In a D. C. Circurr. 

Suppose, however, that the electromotive force is suddenly 
removed, or in other words, the cireuit broken. Under these 
conditions the tendency is of course for the current to die 
out. If it were not for the energy stored up in the magnetic 
field the current would die out instantaneously. As the eur- 
rent drops, however, the magnetic field gives up its energy; 
in other words, has a tendency to return to the cireuit the 
energy stored up, with the result that the current does not 
die out instantaneously, but decreases gradually as shown in 
Fig. 2, reaching a final or zero value in infinite time. Prac- 
tically, however, for the case shown, the current would drop 
to .05 of 1% in one second. The restoration of the energy 
of the circuit in the case above referred to can be shown 
by the simple experiment of connecting across the shunt 
field of a direct current generator or motor, an ineandes- 
cent jamp. When the cireuit furnishing current to the 
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Ke} 


Fig. 2. Dyna Our or Current IN a D. C. Circuit. 
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Fic. 3. Current, ELecrromorive Force AND POWER IN A 
D. C. Circuit. 

shunt field is interrupted, the lamp will glow or perhaps 
burn brightly, depending upon the voltage due to the dis- 
charge of the magnetic field. If no path is offered for the 
discharge of this energy, an abnormal rise in voltage is the 
result and in many eases the insulation of the field destroyed, 
due to puncture by the high voltage developed. 

We have then in the direct current circuit a lagging of 
the current behind the electromotive force in the same way 
that we have a similar lagging behind the electromotive force 
in the alternating current circuit. As remarked in opening, 
these are phenomena which are ordinarily overlooked in the 
discussion of direct current circuits and are apt to lead us 
to the conelusion that the phenomena of the alternating cur- 
rent cireuits are, therefore, very much more complex. 

If a direct current circuit is continually made and 
broken with an ordinary interrupter, such as is used on an 
induction coil, the current curve would be made up of a 
number of eurves as shown in Figs. 1 and 2, placed one 
after another. If the interrupter broke the circuit every 
tenth of a second, the current would never be able to reach 
more than 0.63 of the maximum value which would be 
reached if the cireuit were undisturbed after once being 
closed. ° 

The curves discussed above have been plotted with a value 
of the resistance of one ohm and a co-efficient of self-induc- 
tion of .1 of a henry. With other values of the resistance 
or co-efficient of self-induction, the curves discussed would 
vary somewhat in shape but their characteristics would be 
similar. These steady conditions of current, electromotive 
force and power in the circuit are shown in Fig. 3, in which 
time is plotted along the horizontal axis. 

The earliest forms of generator were of the alternating 
current type, for the reason that this is the simplest type of 
machine to build. It consists essentially of a single coil of 
wire or a number of coils connected in series, revolving in a 
magnetic field, as shown in Fig. 4. A A’ shows a coil of 
wire revolving counter clock-wise in the magnetic field set 
up between the pole pieces N and S. When this coil is in 
the position B B’, it is moving at that particular instant of 
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Fic. 4. ESSENTIAL PRINCIPLE OF A. C. GENERATOR. 
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Fig. 5. Eecrromotive Force Curve Resuutinag From 
Revouvine Com or Fic. 4 iy A Maeneric FIexp. 
time parallel to the direction of the magnetic field, and as 
the electromotive force generated is proportional to the rate 
of cutting through the magnetic field, the electromotive force 
set up at this time will be zero. As the coil revolves the 
electromotive force set up is increased until the coil is in a 
horizontal position at which time it is moving at right angles 
across the field, and the electromotive force is a maximum. 
As the coils continue to revolve, the rate of cutting through 
the magnetic field becomes smaller and smaller until the 
position B’B is reached, at which time the electromotive 
force generated is again reduced to zero. As A moves up- 
ward through the magnetic field (in continuing its revolu- 
tion) it begins to cut through the magnetie field in the 
reversed direction and the electromotive force set up is also 
reversed in direction. Continuing the revolution, the elec- 
tromotive force reaches a maximum in the horizontal posi- 

tion, and is then gradually reduced until B B’ is reached. 

If we represent by @ the angular position of the revolv- 
ing coil with respect to the line B B’ the electromotive force 
set up may be represented by the equation 

e= EH sin © 
in which e is the instantaneous value of the electromotive 
force generated, and E the maximum value which it will 
reach. 

If we plot electromotive force along the vertical, and 
angular position of the coil along the horizontal, the re- 
sulting electromotive force curve is shown in Fig. 5. If the 
coil revolves so as to make 60 complete revolutions per 
second, we say that the electromotive force set up is a 60- 
eycle e.m.f. We can then plot the horizontal scale as so 
many seconds, or fractions of a second as well as in de- 
grees. As the coil revolves through one complete revolution, 
its change in electromotive force is represented by the curve 
between the points of zero and 360 degrees, or zero and 
1/60 of a second. It should be noted that during this in- 
terval of time the electromotive force has gone through one 
complete cycle, or two alternations. In other words, the 
electromotive force has reversed twice during this period of 
1/60 of a second. One eycle per second equals two alterna- 
tions per second. 60 eyeles per second or, as we ordinarily 
call it, 60 cycles is, therefore, equal to 7,200 alternations 
per minute, or as usually called 7,200 alternations. 

The question now arises as to the indication of a volt- 
meter connected across such a circuit. Will a voltmeter 
read the maximum value or the minimum reached, or some 
other quantity? Voltmeters are so constructed as to read 
the mean value of the electromotive force wave during 1% 
a cycle. If the maximum value is 100 volts, the mean value 
during the 1% eycle will be 70.7 volts. If, on the other hand, 
the voltmeter indicates 100 volts, it means that twice during 
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each cycle the voltage reaches an actual instantaneous value 
of 141 volts. In other words, the relation between the mean 
and maximum values of the voltage is as 1 is to 1.41, or as 
0.707 is tol. In a 25 eycele cireuit the voltage goes through 
one complete cycle every 1/25 of a second, or alternates in 
value every 50th of a second, while in a 60 ecyele circuit the 
electromotive force alternates every 1/120 of a second. 
These time intervals are exceedingly short. You can, there- 
fore readily see how in an alternating current circuit con- 
taining a magnetic field, the current will lag considerably 
behind the electromotive force and how its maximum value 
will be very much restricted below the corresponding maxi- 
mum value reached in the direct current circuit. As in a 
direct current circuit containing resistance only the current 
does not lag behind the electromotive force, but reaches its 
maximum value the moment the electromotive force is in- 
troduced, so in the alternating current circuit the current 
reaches its zero and maximum values at the same time that 
the electromotive force reaches its zero and maximum 
values. 

Under such conditions, namely, that of resistance only, 
and no magnetic field, the maximum value which the cur- 
rent reaches will be the same as that in a direct current cir- 
cuit. The values of the electromotive force and resistance 
being the same in the two cases. 

In Fig. 6 are shown the current and the electromotive 
force for a circuit containing resistance only. It should be 
noted that the current fluctuates with the electromotive force, 
and is proportional to it at all times. This then is equiva- 
lent to the direct current circuit containing resistance, but 
no magnetic field in which energy can be stored up. 

Let us next imagine a circuit containing a magnetic 
field which is produced by a number of turns of wire 
around an iron core and assume that the wire is so large 
in cross-section that its resistance is zero. Practically this 
is impossible, but we can nevertheless approach very nearly 
to this condition. Another way of describing a cireuit of 
this kind is to state that it contains reactance only, and it 
should be carefully noted that this reactance reduces the flow 
of current in the same way that resistance limits the flow. 
In other words, in an alternating current circuit with abso- 
lutely zero ohmic resistance between the two leads the ecur- 
rent would not reach an infinite value if there were react- 


ance in the circuit. 
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Fic. 6. CurreNtT AND ELECTROMOTIVE Force CURVES FOR 
A Circuit CONTAINING RESISTANCE ONLY. 


A little further along in the discussion’ we shall find 
that under these conditions there is no energy lost in the 
circuit such as is caused by an ohmic resistance. We can 
then by means of a reactance limit the flow of current in 
an alternating current circuit, even although no resistance 
is present. 


REACTANCE 


CURRENT AND ELECTROMOTIVE FORCE CURVES FOR A 
Circuit CONTAINING REACTANCE. 
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In such a circuit the current will be zero when the elec- 
tromotive force is a maximum, and the current will be a 
maximum when the electromotive force is a zero. In other 
words, the current lags behind the e.m.f. by an angle of 90 
degrees, or in a 60 cycle cireuit by 1/240 of a second. This 
relation is shown nicely in Fig. 7. 

The next section of this article will continue this sub- 
ject, taking up other relations. 


Electric Lighting in Manchuria. 


The South Manchuria Railway maintains electrie light- 
ing plants at Darien, Mukden, Changchun, Antung and 
Liaoyang, and holds a controlling interest in the lightiny 
plant at Newehwang, which is operated in connection with 
the waterworks establishment at that port. All of these 
institutions seem to be giving fair business returns. Sup- 
plementary equipment, increasing the capacity by 1,500 
kilowatts, has recently been added to the Dairen plant. The 
capacity of the lighting establishments at Antung and 
Changchun is also. being increased, and an additional gen- 
erator will be installed at the Liaoyang plant in the near 
future. The construction of an electric tramway and the 
enlargement of the railway lighting plant at Mukden are 
under discussion, but negotiations with the Chinese au- 
thorities have made little headway. 

Recent statistics of lghting plants located at main 
points along the railway give the number of households 
in which current has been installed as follows: Dairen, 
6,600; Mukden, 1,200; Changchun, 1,200; and Antung, 
1,250. Meters are installed only where five or more lamps 
are in use, and the figures show that 32,000 lamps are sup- 
plied by meter in Dairen, 2,300 at Mukden, 3,400 at Chang- 
chun and 2600 at Antung. Lamps supplied by monthly 
contract number 16,000 at Dairen, 4,500 at Mukden, 3,800 
at Changchun and 3,600 at Antung.—Consular and Trade 
Reports. 
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Important Considerations When Ordering 


Power Transformers 


(Contributed Exclusively to Electrical Engineering). 
BY H. G. DAVIS. 


Section 4. Discussion of Types of Transformers. 

FTER the size and capacity of transformers have been 

determined from the considerations given above, the 

type of construction or method of cooling should be deter- 

mined. There are three general types named from their 

method of cooling. These are (1) oil cooled, (2) air 
cooled and (3) water cooled transformers. ; 

Oil Cooled Transformers. By an oil-cooled transformer 
is meant one that depends on oil chiefly as cooling medium. 
This oil which serves as the cooling medium also serves as 
an insulating medium wherever it is used. In the so- 
called water-cooled type, oil is the insulating medium and 
also the secondary cooling medium. There are two classes 
of real oil cooled transformers—oil-insulated, self-cooled 
transformers and forced oil-cooled. ‘The first class includes 
almost all distribution transformers of the outdoor or pole 
type. These transformers are either of core type or the 
shell type and have the windings and core immersed in the 
oil in the transformer tank. The oil fills all spaces and 
ducts in the core and windings and helps the insulation. 
When the windings and iron core are heated by the losses, 
the oil is also heated and the hottest portion rises to the 
top. The oil coming into contact with the air at the sur- 
face and with the transformer tank gives off its heat. Thus 
a continual circulation is obtained and an effective cooling 
medium is supplied. Since oil is the heat circulating 
medium only and the real heat dissipation is at the surface 
of the tank, the type of tank has to be considered. Since 
the capacity of a transformer increases faster than its sur- 
face area, the cooling surface does not increase as fast 
as the losses which have to be dissipated. Thus the ex- 
posed tank surface must be increased. This is done in 
various ways. A plain surface tank is most efficient per 
unit area. However, the smooth surface tank must be 
confined to the transformers of small capacities and low 
losses or else the tank would be prohibitively large and 
hence costly. Various methods have been used to in- 
erease the radiating surface of the tanks without too 
greatly increasing the size. These are the smooth sur- 
face, the ribbed surface and the corrugated surface with a 
fourth method being external jacket or tubes. As stated 
above, smooth surface tanks are suitable for low losses 
only. Cast iron tanks for this type will radiate more heat 
than rolled iron plate. The ribs when applied to a smooth 
tank inerease the radiating surface as they conduct heat 
to the surface and increase the surface exposed to the 
air. However, the most generally used method is that of 
eorrugating the surface. Many forms of corrugations are 
used and as the losses increase self-cooled oil insulated 
transformers require tanks with complicated surfaces or 
else the external tubes are adapted. 

While the cooling for a given shape of tank is af- 
fected by the material, the paint on a tank will also have 
a eertain effect. Tests have been made using black paint, 

_ white enamel and aluminum paint. These tests indicated that 


the white enamel or aluminum paint caused the trans- 
formers to run several degrees cooler during the day, but 
warmer at night. Since the load for most distributing 
transformers comes on at night, the value of the woh 
enamel paint is questionable. This shows, however, how 
the conditions of operation will affect heat dissipation from 
transformer tanks. 

Using the cost basis for the different type of tanks, the 
rank from the standpoint of minimum eost for a given 
heat dissipation with an equal oil temperature rise is (1) 
corrugated steel tank, (2) corrugated east iron, (3) plain 
boiler plate, (4) plain cast iron tank. The cost of the 
corrugated steel tank to dissipate a given loss with a cer- 
tain rise in temperature is only about 60 per cent of the 
cost of a plain cast iron tank. These are simply relative 
values of tank cost alone. 

The second class of oil cooled transformers is the 
forced oil type. In this type the oil serves as an insulating 
medium and at the same time takes the heat from the 
windings and allows a certain amount of heat to be radi- 
ated from the tank surface. The real method of dissipat- 
ing the heat is by circulating the heated oil from the top 
oil surface through cooling coils and back again to the 
transformer. This requires an oil pump and an external 
cooling coil with a cooling medium. Thus the transformer 
requires an outside or auxiliary cooling medium and could 
not be ealled self-cooled. The cooling equipment is a part 
of the transformer cost and the motor pump is part of the 
transformer losses. The oil itself is circulated through a 
cooling medium by taking the hot oil from near the sur- 
face and returning it after cooling to a point near the bot- 
tom of the tank. 

Water Cooled Transformers: The so-called water cooled 
transformers are oil immersed as in the self-cooled oil in- 
sulated type. However, the cooling of the transformer by 
radiation and convection of the heat from the tank surface 
is only a secondary effect. The chief or main cooling is by 
the water circulating through cooling coils inside the trans- 
former case. These coils are located near the surface of 
the oil, which is the hottest part. The oil in the ease cir- 
culates through the ducts in the core and between the coil 
layers. The heat reaches the oil by conduction and is 
dissipated by convection and radiation by the water flowing 
in the cooling coils. Thus the amount of cooling by air 
currents from the tank is negligable and the water is the 
cooling medium. For a given temperature rise the trans- 
former tank can be made much smaller than the tank of 
a self-cooled transformer and floor space can be saved, but 
the necessary equipment for water circulation must be 
supplied and if water is costly, the cooling medium be- 
comes a source of expense. The reduction in floor space 
due to tank size is offset by the additional equipment re- 
quired for cooling. In very large units self-cooling is out 
of consideration. 

Air Cooled Transformers: This type of transformer de- 
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pends entirely upon air currents in direct contact with 
the windings and core. Thus the oil insulating qualities 
available in the self-cooled and water-cooled types can not 
be used and additional insulation on the coils is required. 
To allow for access of air large ducts are required. Thus 
the voltages are limited for this type of transformer and 
for high voltages the water-cooled transformer with its 
oil insulation advantages is required. 

The method of cooling, requires a forced draught which is 
obtained by the use of a blower. This type will thus re- 
quire additional equipment for cooling which is properly 
a part of the transformer cost. The installation must be 
made so that the forced air is circulated through the wind- 
ings. This is usually forced from the bottom of the trans- 
former upward and out at the top. Dampers are provided 
so that the air circulation can be regulated. The blower 
equipment as installed should have cool air for the intake 
and yet dampness should be prevented as this will cause 
failure of the insulation in time. 

The transformers as given are cooled by the following 
steps: In the oil insulated self-cooled, the heat is dissi- 
pated by conduction through the insulation, convection and 
radiation through the oil and convection and radiation 
from the tank to the air. In the forced oil cooled, the heat 
is dissipated by conduction through the insulation, convec- 
tion and radiation through the oil to the tank (this is a 
minor portion) and by convection and radiation from the 
external cooling coils. In the water-cooled, the dissipation 
is the same as in the forced oil type, except that the major 
portion of the heat is dissipated by convection from the 
water circulated in the internal cooling coils. In the air 
blast transformers,-the eooling in this type is dependent 
only on conduction to the circulating air. 

In considering the different types, provisions should 
be made for cooling and an ample supply of the cooling 
medium should be available. Self-cooled oil insulated trans- 
formers of a given size will require a larger floor space 
than a water-cooled transformer. Thus in building for 
a transformer installation where space is cheap it would be 
out of the question to install a pump for circulating water 
to the water-cooled type unless high voltage and large ca- 
‘pacity requires the latter type. Self-cooled transformers 
when housed should have free access to air. This can be 
seen when we consider that one kilowatt loss per minute 
will raise 1650 cubic feet of air one degree Centigrade. 
Thus allowing a ten degree rise in the air due to trans- 
former losses each kilowatt of loss would require 165 cubic 
feet of air per minute. Assume a transformer of 1000 
kilowatt capacity at 98 per cent efficiency. This means 
a loss of 20 kilowatts and would require 3300 cubic feet 
of air per minute. A room 20 x 10 x 15 feet would re- 
quire that the air be renewed once every minute unless an 
undue temperature rise result. Thus the room for housing 
self-cooled transformers should be well ventilated or have 
artificial air cireulation. 

The water-cooled type does not require as much floor 
space as the oil insulated self-cooled type. However, the 
supply of cooling water must be considered and the method 
of circulating the water. In water power installations the 
‘head of water supplies the pressure required and the water 
required for the cooling is naturally taken from the pen- 
stocks supply. Where substations or steam stations have 
this type of transformer, pumping the water must be 
considered and provisions made for the supply. The cost 
of the water if supplied from city mains should be consid- 


ered with the auxiliary equipment required as balanced 
against the additional building and floor space required 
for the self-cooled type. An estimate of the water required 
for cooling the transformer can be made if the losses are 
known approximately. Thus allowing a ten degree rise 
in the cooling water, one gallon of water per minute is 
required for. each 2650 watts loss. This is not allowing 
for the slight cooling that takes place from the tank. The 
room for the transformer of this type can be made of 
just the proper size to give clearance for handling the 
transformer and safe distances for high tension leads. 

In considering air blast transformers the equipment 
of blower and driving motor can be considered by an 
approximation of the losses. It is customary to allow 
about 150 cubic feet of air per minute for each kilowatt 
loss in the transformer. Knowing the approximate losses, 
the size of the blower can be determined. The air is usually 
supplied at the bottom and the warm air led from the top. 
The air intake should be cool air and not hot air from an 
engine room or boiler room. ‘Transformers of this type 
are not used for very high voltages or in very large units. 

The above types and auxiliary equipment are to be 
considered in ordering a transformer. The facts as men- 
tioned enter when considering an indoor installation. 
Where space is available and also from the standpoint of 
lower cost an outdoor installation could be considered. 

TRANSFORMERS FOR OUTDOOR INSTALLATIONS. 

For an outdoor installation, the oil insulated self-cooled 
transformer is most satisfactory as it requires no auxiliary 
cooling apparatus and the least attention in service. Since 
very large self-cooled units placed indoors require a large 
room and an abundant supply of air, the advantage might 
be with an outdoor installation. The danger of the oil 
freezing could be minimized by an auxiliary heating ap- 
paratus under the tank for heating at times when the 
transformer is not in service. The oil too has a low 
freezing point and there are some grades that do not freeze 
as low as minus 40° C. 

The point most considered in connection with trans- - 
former for outdoor service is that of moisture. Distribu- 
tion and pole type transformers have been installed out- 
doors and the results show that moisture is not to be fear- 
ed as much as would be considered at first thought. ‘These 
transformers have not been made moisture proof or air 
tight and yet tests of oil from transformers that have been 
in service for several years have shown that very little if 
any moisture has entered. Indoor installations have shown 
worse conditions due to moisture inside the case. These 
installations have been made by having the transformer 
ease not air tight and yet not having free breathing space. 
This condition results in a change of temperature without a 
corresponding pressure change. Since air indoors is most 
often of greater humidity than that outdoors, a lowering 
of temperature inside the transformer without a free ac- 
cess of air will probably result in condensation. This is 
perhaps the reason that pole type transformers having 
free breathing space in the gasket between cover and tank 
have not suffered from this trouble. Thus with a pro- 
vision for protection against mist and rain and with proper 
breathing space arranged, the transformer outdoors has 
very little chance of condensation of moisture in the cover 
as the atmospheric conditions have free changes in pressure 
and temperature. 

Water-cooled transformers for outdoor installations 
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require that a slightly different arrangement be made fo1 
the water piping so that freezing will not result. The pipe 
supplying the cooling water should be protected by some 
covering if run above ground. The water piping could 
be run underground to the transformer and the eoil ter- 
minals could be brought out at the bottom of the trans- 
former. The piping should also be laid so that it can be drain- 
ed when the transformer is not in operation. This is the 
critical time as regards freezing, but the transformer would 
not often be idle unless a spare unit is installed. 

Air blast transformers can be used in an outdoor in- 
stallation provided that rain is kept from the windings. 
The effect would not be serious, however, for with the high- 
er temperature of the air the capacity for moisture is 


greatly increased and the small amount of rain that might 
enter would be absorbed and carried away. The blower 
intake and the discharge from the transformer could easily 
be constructed so as to prevent the entrance of rain into 
the windings. The question of freezing would not have 
to be considered in connection with air blast transformers. 

In any outdoor installation the question of preventing 
the transformers from absorbing heat from the sun could 
ibe solved by using some heat insulating material in the 
form of a eylinder around the transformer. This would 
not be costly and the chimney effect of the cylinder would 
inerease the cooling. Sheet metal is effective for this pur- 
pose and can be made more so if it is painted white on the 
side next to the transformer. 


Some Problems Met and Solved By an 
Electrical Trouble Man. 


(Contributed Exclusively 


BY J. A. 


Section 2. Causes and Solutions of Various 
Troubles in A. C. Apparatus. 


NDUCTION motor heating causes are of two general 

classes: Those that do not unbalance the phase currents 
and those that do. Of the first kind, perhaps the most com- 
‘mon is overload. Knowing the work that an induction 
motor must do, it is customary to select a size that will 
run near its rated load when doing normal duty, because 
at light loads the power-factor is low. If, therefore, the 
mechanical load is afterward increased, as it often is, the 
motor becomes overloaded. The torque-of an induction 
motor is proportional to the square of the applied voltage, 
and, ‘therefore, decreases rapidly with it. A decrease in 
torque slows the rotor and inereases the rotor slip, thereby 
letting in a larger current to produce increased heating. 
Another common cause of heating is bearing wear, which 
lets the rotor rub the stator. The rotor surface gets very 
hot from mechanical friction incident to the rubbing, and 
this heat, rapidly conducted, soon heats the whole machine. 
Furthermore, the added load due to 'the friction increases 
the slip and current, and as heating increases as the square 
of the current, heat increase may be very rapid. A fourth 
cause of heating is low frequency, due, perhaps, to an 
engine or to a water wheel running below normal speed, or 
to the motor itself being of the wrong frequency for ‘the 
service lines. High frequency apparatus heats when op- 
erated on lower frequency, because the current reaches 
higher values before reversing. Excessive voltage heats an 
induction motor for the same reason that it heats any 
piece of electrical apparatus. It produces a proportion- 
ally larger current. 

Among the causes that increase the heating and at the 
same time cause unbalancing of the currents, in the two 
or more phases, are: Unbalanced voltage, due to short- 
cireuit within the motor; to short-cireuit in another device 
operating from the same service; to partial short-circuit 
on the line or to unbalancing of the supply voltage, on ac- 
count of unbalanced loads on the generator. In any of 
these cases, however, a voltmeter will show the unbalanced 
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voltage condition, and ammeters cut into the motor service 
wires will show the unbalanced currents. Finally, a poly- 
phase motor will heat if operated single-phase, especially 
if its mechanical duty calls for an electrical output which 
is near the motor’s normal rating. Of course, a_poly- 
phase motor cannot start single-phase; but there are con- 
ditions under which the starting circuit may be intact and 
the running cireuit include a break. For example: A 
motor started from a compensator may come up to prac- 
tically synchronism on the starting side of the compensator, 
and when the compensator is thrown over to the running 
side the load may be insufficient to break the motor down, 
even with an open circuit in the running connections. In 
such a case the motor will continue to run, but as a single- 
phase motor. The same thing occurs where a motor is 
operated from a controller the cylinder of which may be 
eccentric or the cylinder bearing of which may be loose. 
In either case all fingers may make contact on the starting 
notches and one finger fail to contact on the running posi- 
tions. 


Induction Motor Air Gap. 
Operators accustomed to dealing with air gaps meas- 


ured in sixteenths and eighths of an inch, as in the cases 
of direct current machines, sometimes take undue liberties 
with air gaps measured in thousandths of an inch, as in 
the case of induction motors, especially in the smaller 
sizes. In two instances, quite close together, have in- 
spectors been called in on account of excessive heating due 
to rotors having been turned off, only “a hair,” in order 
to give more clearance and thereby to make the bearings 
last longer. In the first instance, two similar motors op- 
erated a monorail crane, and one of the motors seemed to 
be doing all of the work, while the “loafer” was doing all 
of the heating. The ammeters showed that the hot motor 
was taking twice as much current as the cool one, and, on 
interchanging rotors, the high current followed the guilty 
rotor. The crane owner then told the inspector all 
about it. 

In the second instance, four cranes were involved in 
stator trouble, and it was significant that each crane had 
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had the same stator trouble. The meters showed that three 
out of the four cranes were taking normal current, but that 
the current of the fourth crane was about three times nor- 
mal. Interchange of rotors again located the defective one. 
It seems that one erane gave rubbing trouble. Its rotor 
was replaced with a spare that had been turned down a 
little as a precaution against future rubbing. In course of 
time this spare and another rotor that had been similarly 
treated. found their way into every stator on the job and 
made necessary their rewinding. 


Sporadic Troubles. 
The most annoying trouble is that which manifests itself 


When one qualified to locate it is avail- 
As soon as help is out of 
one 


only at intervals. 
able, everything is regular. 
sight, the “bug” again asserts itself. In 
20 horsepower, 3-phase rotating resistance type of induc- 
tion motor would get hot on some half days and would run 
normally cool on others. An inspector tested it with the 
instruments and it tested “o. k.,” but started to heat again 
the day after. The motor was on such urgent work night 
and day that it was not decided to disassemble it for in- 
spection until the operator was badly scared by occasional 
sparks inside of the rotor. Inspection then showed that 
all of the trouble had been due to blisters on the internal 
resistance. The blisters interfered with the short-circuiting 
contacts in such a manner as to give the impression that 
the short-circuiting device was all the way in, when it was 
not. The resistance that remained cut in heated, and the 
heat was conducted to the frame. It was afterward noted 
that each time the motor gave trouble after it had been 
started by a green man who was timid about shoving the 
switch lever home. ‘To complicate symptoms, sometimes 
the motor would not start at all. Inspection showed that 
the oil switch toggle was loose, so that if the switch was 
closed with a strong impulse, the toggle would release and 
the switch would then be open without the operator know- 
ing it. This condition often set the operator to looking for 
serious trouble, when there was none. If the no-voltage 
release had been connected on the motor side, its buzz 
would have been a tell-tale. 


No-Voltage Releases. ‘ 
Whether used on an oil switch or on a starting com- 


pensator, the object of a no-voltage release device is to 
insure that the oil switch or the compensator may open 
should the line become dead. Otherwise a sudden return 
of voltage to the line is liable to send through the working 
cireuit a current rush likely to injure an operating device. 
Considering the importance of the release, the extent to 
which it is neglected is surprising, and especially so when 
the difference between working and not working is repre- 
sented by the need of a little oil or emery cloth. Many 
times inspectors have been called in to fix a release in- 
operative for want of ten minutes’ attention from the 
operator. As many times has expert help been sought 
because the release coil was heating. In most cases the 
heating found would not be dangerous, and would be due 
to having the coil connected in on the line wires instead of 
on the motor wires. In the first case, the coil is energized 
whenever the line switch is in, and in the second ease the 
release coil takes current only when the motor is running. 
The temptation to connect the coil on the line side of the 
starter is due to the fact that the buzz emitted when the 
current is turned on at a distant point serves as a signal 


ease a 


that the line is alive. Aside from the useless heating, 

which in time may deteriorate the insulation in hot climates, 

there is no objection to this connection where only two or 

three starters are concerned; but where a mill has 100 or 

more starters, continuous current flow through the release 

coils may represent an energy loss well worth considering. 
Compensator Heating. 

The chances of connecting a starting compensator 
wrong externally, are small, owing to the manner of 
bringing out the leads and marking them. Nevertheless, 
in one case where an inspector was called in to locate the 
causes of a compensator’s heating and of the connected 
motor’s starting with great impulse and heating, inter- 
changed connections proved to be the cause. The line 
leads and the motor wires had been interchanged at the 
compensator. The abuse to which motor and compen- 


Moror 


Fies. 1 ro 4. Comprnsator CONNECTIONS. 

sator were subjected, as the result of the interchange, may 
be seen by considering Figs. 1 to 4, inclusive. Fig. 1 shows 
the correct internal and external connections of a 3-phase 
compensator controlling a 3-phase motor. Fig. 3 shows 
the simplified connections corresponding to the full line 
or starting position indicated in Fig. 1. In both figures 
it may be seen that the line wires connect to the extreme 
outside ends of the compensator coils and that the motor 
wires are tapped in at intermediate points, so that the volt- 
age applied to the motor is less than the voltage of the 
line. When the compensator cylinder is thrown to the 
running position, dotted position (Fig. 1), the compensator 
coils are cut out entirely and the motor is connected direect- 
ly across the line wires. Also each of the line wires 
then includes a fuse. 

In Fig. 2 the line and motor wires are shown to have 
been interchanged, and with the result indicated diametric- 
ally in Fig. 4. Here it may be seen that the line wires 
connect to intermediate points on the compensator coils, 
and that the motor wires connect to the extreme outside 
ends of the coils, so that the line voltage is increased be- 
fore it is applied to the motor; and it is increased as many 
times as the total number of turns in the compensator is 
times the number of turns spanned by the line wires. It 
is no wonder that the compensator heated and that the 
motor also heated, jumped and tended to come loose from 
its connected load. The starting current of an induction 
motor may be several times as large as rated full load eur- 
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rent, so that a fuse that would protect the motor from 
ordinary overloads would blow under ordinary starting 
conditions if it were in the starting cireuit. Accordingly, 
it is customary to cut the fuses into the running circuit, as 
indicated in Figs. 1 and 2, and to leave the starting circuit 
unfused. 

Coal Handling. 

An inspector out west was called in on account of ex- 
cessive heating and sparking and flashing at the rings of 
a three-phase motor operating a conveyor that lifted hard 
and soft coal from a pit to the storage bin, from which 
the coal was fed through a chute to locomotive tenders. 
The conveyor included about sixty buckets, and the “ups” 
about balanced the “downs” at no load. Immediately under 
the dump car, and operated from the same motor, was a 
system of driven rollers that pushed the coal along a slide- 
way into the conveyor buckets. The operator stated that 
the motor would handle hard coal all right, but it got 


hot when unloading soft coal, notwithstanding that hard 
coal is considerably heavier than soft coal. He further 
stated that an ammeter, applied by the local man, showed 
that the motor was not overloaded. The ammeter must 
have been in error or the observations unreliable, because 
the inspector’s two ammeters and voltmeter showed the 
voltage and current to be balanced in the three phases, but 
the voltage to drop 25 per cent on maximum load. Hand- 
ling hard coal, the current remained almost steadily at 8 
per cent above the motor’s current rating at full load; 
handling soft coal, the current tended to remain at 63 per 
cent above normal full-load current, but frequently swung 
to values 80, 90 and even 100 per cent above normal, the 
swings being due to the soft coal jamming in the feed slide 
under the dump car. Hard coal flows freely, and the tests 
showed that estimates based upon experience in handling 
hard coal will not apply to soft coal. 


Standardization of Public Utilities Service 


(Abstract of an address at Atlanta. Ga., Convention of American Society for Advancement of Science, 
December 13, 1913.) 


BY DR. EDWARD B. ROSA, CHIEF PHYSICIST, UNITED STATES BUREAU OF STANDARDS. 


P UBLIC UTILITIES are now regarded as of a public 
character, enjoying a monopoly of the market, but 
owing a duty to the public, and entitled only to a reason- 
able return on their investments. This duty to the public 
consists in rendering safe and adequate service at just and 
equitable rates. In return, the utility is entitled to pro- 
tection of its investment, and to such dividends that the 
stockholders’ will have no just cause for complaint, and 
that money may be had whenever necessary for exten- 
sions and improvements. Under this system, if a city 
wishes to own a given utility or all of its utilities, it may 
_ not build anew and disregard the property rights of exist- 
ing utility contpanies, but should purchase such properties 
at fair valuations. Neither should a city grant a fran- 
chise to a second company which proposes to compete 
with the first, even though it were offered a valuable con- 
sideration for such franchise. The justification for all this, 
of course, is that one company with all the business of a 
given utility can usually render better service than two or 
more could do with the business divided between them. 


To secure good service and good management, compe- 
tent managers and superintendents and operators must be 
employed, and the rates paid by the customers of the 
utilities (whether for gas or electricity or water, or for 
telephone or street car service) must be high enough to 
permit good salaries and good wages to be paid. In short, 
the public pays all the expenses of operating the utilities, 
including salaries of officers, wages of employes, cost of 
expert engineers, dividends on capital, taxes, waste due to 
inefficient management if there be such, graft or commis- 
sions on ‘purchases if any, and the expenses of the public 
service commission which regulates the utilities, and it gets 
in return such service as the utilities render at rates from 
which there is no appeal except to a public service com- 
mission, where there are such commissions. 


It may appear to some that a public service commission 
is going beyond its proper sphere when it inquires into 
questions of efficiency of management and honesty of ad- 
ministration. But if it be conceded that the stockholders 
are to receive a fair return on their investment, and the 
public is to get no better service than the company can 
give, consistent with such dividends, it is readily seen that 
any loss due to inefficiency of process or apparatus, or to 
incompetent or dishonest management, comes mainly, if 
not entirely, out of the public rather than from the officers 
or stockholders. 

The fundamental relationship existing between public 
and its public utilities is that of principal and agent. 
It is not to be expecter that regulation can be real- 
ized everywhere at once. It will require years to develop 
the new system to a state approximating completeness and 
perfection. In the meantime all degrees of regulation may 
be expected, down to the merest beginnings in which rules 
are adopted and reports received, but inspections are scant 
and rates are scarcely considered. 


QUANTITY AND QUALITY OF SERVICE. 

The principal elements which determine the value of 
service as well as of commodities are quantity and quality; 
in some cases the time and rate of delivery are also impor- 
tant elements. The quantity may be measured by meters— 
for example, gas meters, electrie meters or water meters— 
or by count or time, as in telephone service—or by the 
number of rides or distance traveled, as in street railway 
service. There is no absolute standard of quality of public 
utility service. In general, the better the service the more 
it costs, although the difference in cost between good and 
indifferent service is not the same under different circum- 
stances. 

Thus, in a large city continuity of service and uniform- 
ity of voltage in electric lighting may be secured at a 
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smaller relative increase in cost than in a smaller city; and 
the requirements as to continuity of service and quality of 
transmission may be higher in an underground telephone 
system than in an overhead system. Aside, however, from 
any question of difference in quality of service due to differ- 
ent conditions, it is difficult enough to specify what con- 
stitutes safe and adequate service under average condi- 
tions, and very few jpublic service commissions and very 
few utility companies have as yet attempted to do this for 
the electric utilities. For gas service it has been done more 
or less successfully for many years, and many cities have 
ordinances which specify the service required, and in some 
cases gas inspectors make systematic tests to ascertain 
whether the service specified is being furnished, and often 
fines are imposed if it is not. The Bureau of Standards 
has made an extended study of the subject of specifications 
for manufactured gas and gas service, and a detailed report 
on the subject has been published. But no corresponding 
publication thas been issued for electric service. 
RELATION OF QUALITY AND COST. 

A similar thorough study of the electrical utilities should 
be carried out, and the requirements of good service under 
varying conditions formulated, and the relation between 
improved quality of service and the increase in the cost of 
the same determined. The life of electric lamps and their 
eandle power vary greatly with change of voltage, and 
hence good service requires steady voltage. This involves 
operation, correct instru- 
Again, 


good construction, competent 
ments, and careful inspection or voltage surveys. 
rules with regard to frequency of street railway serwice, 
per cent of passengers seated in rush hours, character of 
ears, and quality of the heating, lighting and ventilation of 
the same, must all be made in view of the expense involved, 
for the public cannot get any more than it pays for, and 
under ideal regulation the requirements are so made that 
the publie gets the maximum of service, considering quan- 
tity and quality, for evéry dollar expended. 
STANDARDIZATION OF SERVICE. 


These considerations lead irresistibly to the conelusion 
that an important work may be done in standardizing pub- 
lie utility service, not with a view of requiring all com- 
panies to conform to one standard, which would be im- 
practicable, but to have standards that can be adapted to 
different conditions, and that can be used to judge the per- 
formance of any given utility. 

An important reason for such standardization of service 
is that managers and directors of utility companies may 
know more definitely the kind of service they should strive 
to give the public, and have a definite guide in planning 
extensions and improvements. Better service will generally 
involve more expensive equipment and more intelligent and 
hence more expensive labor. Whether a manager is spend- 
ing the stockholders’ or the publie’s money, it is very de- 
sirable that as definite service specifications as possible be 
formulated for his guidance, both in the equipment and in 
the operation of his plant. This does not mean that such 
rules be carried to unnecessary extremes, but that in a 
careful and conservative way and with the co-operation of 
the utility companies, rules be prepared which are both 
reasonable and progressive. It would thus be possible for 
utility companies who chose to do so to conform to require- 


ments so fully as to leave little in the way of enforcement 
for the commissions to do. In other words, they may be 
largely self-regulating, just as other corporations may obey 
the law voluntarily if the law is sufficiently clear and ex- 
plicit so that it can be readily understood. For the in- 
formation of the public, it is also of importance to have 
such specifications, that it may be generally known what 
the companies are expected to do. Managers of utilities 
can report their performance to the municipalities or public 
service commissions, and they can receive publie eredit for 
good performance as well as criticism for poor perform- 
ance, 
CO-OPERATION NECESSARY. 

Obviously, however, no single state commission could 
undertake to establish such standards of efficiency and per- 
formance for all the utilities under all the different condi- 
tions found in practice. Neither can it be expected that 
the utility companies themselves will ever formulate such 
standards. The only practicable way of accomplishing the 
desired result is by co-operative effort between the commis- 
sions and the utilities of the whole country. And the most 
practicable way of securing such co-operation appears to 
be for the federal government to assist in the undertaking. 
The federal government, through the Agricultural Depart- 
ment, the Geological Survey, the Bureau of Mines, the 
Public Health Service, the Bureau of Education and other 
bureaus and departments, is co-operating with the states 
in many important lines of work, and such work is done by 
-the federal government, not because the states cannot do it, 
but because the federal government can do a certain part 
of it much better than the states, and the co-operation and 
unity of effort thus brought about are of great value to the 
country as a whole. 

WORK OF THE BUREAU OF STANDARDS IN STANDARDIZATION 
; OF SERVICE. 

In the same way the federal government has been co- 
operating to some extent, through the Bureau of Standards, 
with the state commissions and the utility companies in 
the standardization of practice and of service, but the lim- 
ited resources of the bureau have permitted ouly a very 
limited activity thus far. The need of more extended work 
of this kind has been so generally felt that the Secretary 
of Commerce has asked Congress for a larger appropria- 
tion for this work, and the National Association of State 
Commissioners, and individual commissions as well, have 
expressed the hope that the appropriation would be granted. 
The Bureau of Standards would in that case be able to 
maintain an able staff of engineers and experts who could 
carry on investigations that would be of value in the work 
of regulating intelligently and justly the various utilities. 
It could serve as technical adviser to the state commissions 
in so far as they chose to avail themselves of its services, 
and it would act also as a court of appeals for the utility 
companies on technical questions. It would, of course, 
have no legal jurisdiction over any utility, and so would 
not infringe upon the prerogatives of the state commis- 
sions. But the moral influence of its opinion might be of 
some value to a commission when the public was expecting 
the impossible or a utility was demanding too much, or to 
a utility that was required by order or ordinance to do 
what was unreasonable, 
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It would be unsafe to predict exactly what could or 
could not be done by the Bureau of Standards along the 
lines indicated, but it seems safe to believe that its work 
would be as well done and prove as valuable and as satis- 
factory as the work of this kind that it has done during the 
past three years. This work has \been carried on in a 
scientifie spirit, with no bias for or against the utility com- 
panies, with the closest co-operation of engineers and op- 
erators of long experience, and with no ambition save to 
do work that would be of value and that would merit the 
commendation of unbiased judges. It appears certain that 
a larger activity of the bureau in the field of publie utility 
regulation, studying the problems coming before state com- 
missions and municipal regulating bodies open-mindedly, 
and yet conservatively, serving as a clearing house of in- 
formation as well as an agency for investigation and the 
formulation of results for general use, would be productive 
of valuable results which would more than justify the cost. 

Many of the state commissions recently established have 
abundant authority, but very limited funds to provide an 
engineering staff. The work of appraisal and inspection 
is expensive, and the states will have to grant considerable 
sums for this work, even if the federal government ¢o- 
operates with and assists the state commissions in the way 
and to the extent proposed. 

INVESTIGATIONS NOW IN PROGRESS. 

The bureau is investigating and testing measuring in- 
struments used by utility companies, such as gas and elec- 
tric meters, and electrical testing instruments, calorimeters, 
photometers, and the methods of measurement and testing 
employed, as well as investigating the manufacture and 
distribution of illuminating gas. One phase of the latter 
subject that has received considerable attention is the most 
economical heating values for different kinds of gas. At 
the present time the bureau is making a study of this ques- 
tion with reference to gas made from crude petroleum as 
it is done on the Pacific coast, this study being undertaken 
at the joint request of the public service commissions of 
Oregon and California and a committee of the gas com- 
panies of the coast. The results of this study will be 
utilized by the state commissions in fixing the requirements 
of their respective states as to the heating value of the 
gas. 

An extended study has been made of the damage caused 
to gas and water pipes, lead cable sheaths and reinforced 
conerete by the electric currents of street railways as they 
flow through the ground on their way back from the cars 
to the power houses, and of methods of preventing such 
damage, and very valuable results have been obtained. The 
handling of this subject by public service commissions is 
perhaps not expressly authorized by law, but as it is a case 
of the electric current used by one utility destroying the 
property of others, it is of concern to these commissions, 
and the methods employed by the bureau are applicable 
generally. 

An extensive study of the life hazard in electrical prac- 
tice is now being made by the bureau (acting in co-operation 
with certain engineering societies), with a view of form- 
ulating rules of construction and practice to reduce the dan- 
ger to employes and ‘the public arising from electric light 
and power circuits. . 

RATES AND APPRAISALS. 

The consideration of rates charged for public utility 

service may be divided into two parts: First, what aver- 


age rates must be charged in order that the company may 
have sufficient revenue to pay expenses, provide for repairs 
and depreciation, set aside something for surplus or sink- 
ing fund, and pay the necessary dividends; second, how 
shall these charges be distributed among the different classes 
of customers for the different grades of service? In other 
words, what scale of charges is equitable, ‘supposing the 
total necessary income or average charge for service has 
already been fixed? 

To illustrate, in some places where the charge for elee- 
trie current is 10 cents per kilowatt hour for the ordinary 
small user of current for light and power, the prices are 
scaled down as the quantity and load factor are increased 
(and according to the effect of the load on the station’s 
diversity factor) until for the very largest users it is some- 
times as low as 2 cents, and even in some eases 1 cent per 
kilowatt hour. On the other hand, the price of gas to 
different customers seldom varies by so great a ratio as 
two to one, and often the rate is the same to all customers, 
regardless of quantity or cost of delivery. There are good 
reasons why the difference should be less for gas than for 
electricity, but there appears no sufficient reason why prac- 
tice should vary as much as it does in different places, 
either in gas or electric rates. Much antelligent study has 
been given to the subject of rates, especially by the util- 
ties and a few state commissions, but there is still much 
difference of opinion concerning both the theory and the 
practice. Rates are fixed with regard to other considera- 
tions besides the cost of the service, and the valuation of 
such considerations as well as of the cost is difficult indeed. 


.Improper discrimination in electric rates should not be 


allowed, but a proper discrimination or differentiation is 
necessary. How to distinguish between what is proper and 
improper is the main question. It is of great importance 
that the state commissions co-operate in their study of the 
problem, and, as far as possible, adopt uniform methods 
of determining rates, and the utility companies should wel- 
come such study. 

Appraisals are often necessary in connection with the 
fixing of rates. Generally appraisal engineers are em- 
ployed by state and city commissions to do this work. As 
the company whose property is being appraised is neces- 
sarily represented in the work, it is desirable that the com- 
mission be represented also. The appraisal engineers aim 
to be just and unprejudiced. To secure the best results it 
would appear that the commission should be represented 
by one or more experienced engineers not connected with 
the appraisal firm. These may be engineers belonging to 
th commission’s permanent staff, or they may be engaged 
for the occasion. Methods and unit values employed by 
different appraisal engineers should be compared and 
studied and, as far as possible, uniform methods formu- 
lated. 

RELATION OF STATE COMMISSIONS TO CITIES. 

Tn most states that have general public service commis- 
sions their authority extends over the public utilities of all 
the cities of the state. In some eases the cities would have 
preferred to retain this control, but it is usually thought 
better to have a single commission for all the utilities of a 
state. However, that does not relieve a city of all respon- 
sibility concerning its utilities. On the contrary, a city 
may, if it chooses, keep very close account of the opera- 
tion of its utilities, and if service or rates are not satis- 
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factory it can take its complaint to the state commission. 
The latter will be able to hear a well-prepared case in far 
less time than it could investigate and act upon the com- 
plaints of individual customers. Hence, if a city provides 
for competent inspection under the service rules adopted 
by the state commissions, it will be in a position to know 
the character of service its utilities are furnishing, and to 
secure prompt redress if complaint, sent first to the utility 
companies, are not satisfactorily adjusted. It seems prob- 
able that this course will be adopted by many cities, as few 
if any state commissions will have a large enough force 
to do all the required inspection and investigation to secure 
adequate regulation for all the utilities of a state. It 
appears likely that the Bureau of Standards, with an en- 
larged staff, will be able to assist many cities in establish- 


ing the technical work of such inspections, both in states 
‘where there are and where there are not state commissions. 
Such local inspection work ought to be standardized in the 
interest of both the publie and of the utility companies. 

With the utilities taken out of politics, with rates and 
service determined by permanent commissions acting intel- 
ligently and judicially, and the financial conduct of public 
utility corporations controlled so as to protect both the 
stockholders and the general public, but without restrict- 
ing unfairly the development of the business, public utility 
securities will be safe and popular investments, needed cap- 
ital should be secured more readily than ever, and the 
utility companies and their stockholders should gain as 
much from commission regulation as does the general 
publie. 


A Convenient Voltage Drop Diagram for 
Transmission Line Calculations 


(Contributed Exclusively to ELECTRICAL ENGINEERING.) 
BY MERWYN C. RODIB. 


HE writer has devised a simple form of voltage drop 
diagram which he believes will be found very service- 

able in cases where a considerable amount of line drop 
computation is done for a few standard forms of trans- 
mission line. The diagram is easily constructed, and while 
it applies only to the particular form of transmission line 


for which it is made up, results are obtained from it much 


more readily than it would be possible from a diagram 


which is general in its application. The line drop per 


thousand feet is read directly from the diagram for the 
Thus all com- 


given value of current and power factor. 
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putation is eliminated except the multiplying of the drop 
per thousand feet by the number of thousand feet in the 
length of the line. 

By line drop is meant the arithmetical difference be- 
tween the voltages at the sending and the receiving ends 
of ‘the line. This, of course, is not the same as the voltage 
consumed by the impedance of the line which must be sub- 
tracted vectorially from the sending voltage to give the re- 
ceiving end voltage. The line drop then will vary with 
the. power factor of the receiving cireuit. Where the volt- 
age consumed in the line is not unusually large, the voltage 
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drop at a given value of power factor is almost exactly in 
direct proportion to the line current. Hence a straigiit 
line will show the relation between the line current and the 
voltage drop for a given value of power factor, and by 
plotting a number of these lines we obtain a diagram, as 
shown in Fig. 1, which shows this relation for any value 
of power factor. Since all of these lines pass through the 
origin, it is only necessary to compute one point for each 
line. 

'To show the method of constructing the diagram, let us 
assume a No. 0, 3-phase transmission line with the wires 
spaced on 21 inch centers in equilateral triangular position. 
The resistance of No. 0 copper wire at 20 degrees C. is 
0981 ohms per thousand feet, and the reactance at 21-inch 
spacing and 60 eycles is .1175 ohms per wire per thou- 
sand feet. The impedance is \/(R*-+X’) or .1531 ohms. 
Let us assume an arbitrary value of current as 200 am- 
peres. Then multiplying the impedance by 200 and by 
V3 we get 53.03 volts consumed by the impedance per 
phase per 1,000 feet of line at 200 amperes. The voltages 
consumed in the line by R (resistance), X (reactance), and 
Z (impedance), are represented in Fig. 2 as AB, BC, 
and AC, respectively. OC represents the sending voltage 
and OA the receiving voltage. Angle OCD is the angle 
whose sine is the power factor (measured at the sending 
end). Subtracting from this angle the angle ACB, whose 
tangent is R/X, we get angle GCA. Multiplying AC by 
the cosine of angle GCA, we get the value of GC. This 
value, plotted on the diagram as the voltage drop per thou- 
sand feet at 200 amperes and at the power factor for which 
the computation was made, determines one of the lines 
of the diagram. In mathematical language, D = V cos. 
[aresin (P. F.)—arctan. R/wL] where D is the voltage 
drop and V is the voltage consumed by the impedance of the 
line. For some values of power factor [arctan. R/w L] will 
be greater than [aresin. (P. F.)] so that the subtraction will 
be reversed. Where the power factor is leading, the 
formula will become D — V cos. [aresin. (P. F.)] + aretan. 
R/oL. 

The points on the diagram may also be obtained by a 
very simple graphical construction. The voltage triangle 
ABC (Fig. 2) is thus constructed. Then for any given 
value of power factor the line representing sending voltage 


is drawn, making the proper angle with AB extended and 
AC is projected graphically upon this. line. 

Where the voltage consumed by the impedance of the 
line is very large, the drop as obtained by the use of the dia- 
gram is not accurate at all values of power factors. The true 
voltage drop in Fig. 2 is the difference between the lengths 


Fig. 2. GraPHICAL CONSTRUCTION OF VOLTAGE Drop 
DIAGRAM. 
of OC and OA. This is not exactly equal to GC. The true 


voltage drop is not exactly in direct proportion to the 
length of the transmission line, while the voltage repre- 
sented by the projection GC is in direct proportion to the 
length of line. The diagram always gives for the drop 
that quantity which would be obtained by projecting the 
impedance volts AC upon the sending voltage OC, and the 
error is in any case the difference between the lengths of 
the lines OA and OG. It is zero at that value of power 
factor which makes AC coincide with OC and is a maxi- 
mum at approximately that value of leading power factor 
which makes AC perpendicular to OC. The maximum 
error in these diagrams is approximately 1144, 2%, 5 and 
7.5 per cent of the impedance volts where the impedance 
volts are 2.5, 5, 10 and 15 per cent, respectively, of the dine 
voltage. However, the error is much smaller at the more 
usual values of power factor. In the No. 0 3-phase line 
assumed above, the error in the diagram is 0.93 per cent of 
the impedance voltage when the power factor is 0.90 lag 
and where the impedance volts are 10 per cent of the line 
voltage. At the same power factor, when the impedance 
volts are 5 per cent, the error is 0.45 per cent of the im- 
pedance volts or about .023 per cent of the line voltage. In 


this diagram the error is zero at P. F. = .64 lag and a 
maximum at approximately P. F. = .77 lead. 


Electrical Features of the Panama-Pacific 
International Exposition. 


(Contributed Exclusively to Electrical Engineering). 
BY ARTHUR H. DUTTON. 


N addition to being up-to-date in every particular, the 

electrical lighting and power systems of the Panama- 
Pacific International Exposition at San Francisco in 1915 
will include some conspicuous features so novel as to de- 
serve the designation of steps into the future of electrical 
engineering. Chief among these will be the system of illum- 
ination, which will be almost revolutionary in its character, 
containing at least eighteen details that will be adopted at 
this exposition for the first time in the history of decorative 
electrical illumination. Instead of following the old custom 


of outlining the various’ palaces and other architectural 
structures by means of incandescent lamps, the entire facade 
of each building and tower will be flooded by means of 
screened luminous ares and hidden batteries of searchlights; 
instead of presenting an array of white lights, the system 
will present a brilliant, but not dazzling illumination, in all 
colors of the solar spectrum, the light emanating not from 
within, but from without. 

With the exception of the small amounts of power gen- 
erated by electrical exhibits in operation, the entire electri- 
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eal current for the exposition, for both power and lighting, 
will be obtained from the Pacific Gas & Electric Company, 
of California, which supplies service to the city of San 
Francisco and many other California cities and towns. 

Fhe work of installation of underground conduits for 
the distribution of electrical power and light has progressed 
rapidly, and all buildings and structures throughout the 
grounds will be amply provided in this respect. In the ex- 
hibit palaces the light will be furnished from 60-cyele, 3- 
phase, 4-wire mains, having a voltage of approximately 115 
between conductors and neutral. The lighting elsewhere 
will be served from 60-cyele, single-phase, 3-wire mains, 
having a voltage of approximately 115 to neutral and 230 
between outside conductors. Throughout the grounds, power 
will be served from 60-cycle, 3-phase and single-phase serv- 
ice, at 230 volts. In addition to alternating current service, 
mains for the distribution of direct current at 125 and 250 
volts will be installed in the Palaces of Machinery, of 
Mines and Metallurgy, of Transportation, and of Manu- 
factures. 

In the matter of load requirements, the assumption was 
made that the only buildings that will be open at night will 
be the Festival Hall, the Ferry building and the Palaces of 
Transportation and Fine Arts, the Service building and the 
various administration buildings. All the other exposition 
buildings were assumed to be closed at night, although ac- 
count was taken of the short days when the lighting load 
will overlap the day motor load. The average requirements 
for patrol and janitor service and lighting of main exhibit 
palaces was based upon 1-10 watt per square foot of build- 
ing area, Additions to this were made to cover require- 
ments for motors, booth lighting and lighting of detached 
buildings and incandescent decorative lighting. 

In the states and foreign and federal government: dis- 
tricts, the load was based on one watt per square foot of 
building area. The average peak load demanded in this 
section was taken at 2,000 kilowatts. In the concessions 
district the demand was assumed as 2,500 kilowatts, this 
estimate being based upon lighting loads equal to 40 per 
cent of the capacity of the installed transformers, plus the 
motor loads in the corresponding district in the St. Louis 
Exposition. The total average night peak has been taken 
as 8,500 kilowatts. The capacity of the conductors is such 
as to provide for dark days, when exposition grounds 
lighting would begin before closing down of the motor load, 
which makes the exposition peak 11,500 kilowatts. 

All electrical energy will be distributed throughout the 
grounds at a primary voltage of 4,000 A.C., with secondary 
voltages as before noted. Present indications are that while 
the exposition voltage is 4,000, the generating voltage will 
be about 11,000, and be stepped down to the exposition 
primary voltage. In the event of the central station of the 
Pacific Gas & Electric Company being temporarily dis- 
abled, power will be obtained from other sources possessed 
by the company. 

As stated before, the electrical conduits throughout the 
main exhibit, the concessions and the states and foreign 
districts, will be underground, but an overhead system will 
be carried around the rear of the concessions district and 
at the extreme western part of the grounds, about the race 
track and aviation field. The overhead system is to be of 
the standard pole line construction. The underground sys- 
tem is based upon the use of wood fiber duct and manholes 
of wooden construction. 

A box or trough construction will extend between man- 


holes and will vary in size to suit the number of ducts to 
be provided. The space between the duct and the wood 
trough is to be filled with sand, except at the entrance of 
the manholes, where four lineal feet of concrete will be 
used. This particular type of underground conduit was 
adopted because of its mechanical strength and economy. 
The short life of the exposition required an economical de- 
sign throughout, and attention is called to the fact that the 
average cost of installation is, in round numbers, 10 cents 
per duct foot with the wood manholes of the shallow type 
averaging $25 apiece, the deep section type averaging $50 
each. No subway type transformers will be used, as all 
transformers will be placed in the main exhibit palaces. 
Vaults for the transformers will be required in a number 
of the states’ and foreign nations’ buildings, and this will 
be provided for by special arrangements with the designers. 

The luminous ares which were considered in the fore- 
going estimates of average peak and peak load, are part of 
the electrical layout for decorative purposes. These ares 
will have special diffusing globes to keep the intrinsic bril- 
lianey low. These will be used in the streets and courts of 
the exhibit section, to illuminate the facades of buildings 
and courts. Some special features not yet fully determined 
upon, in the way of water and light effects, will occur in 
some of the courts. From the lamp standards which are 
used for facade lighting, there will be hung banners which 
act as screens. ‘These banners will be ornamental and of 
appropriate design, and will form a component part of the 
scheme. Unique window lighting effects will result, as all 
exterior windows are to be glazed with a translucent glass, 
which will diffuse the light from the lamps that are to be 
suspended between the openings. 

To produce the illumination effects mentioned at the 
first of this article, the various parts of the towers and 
eolonades will be picked out by means of imitation “jewels,” 
as they are called, which are cut-glass gems of highest grade, 
the facets being all tin-polished, and the “jewels” being of 
various colors. They will be placed in such manner as to 
move easily under the influence of the breezes, which will 
cause them to scintillate in the sun’s rays by day, and in 
artificial beams by night. By means of electric searchlights 
projected upon them, they will exhibit all the primary colors 
at night, ever scintillating. From the experiments already 
made with small specimens of the means of general illum- 
ination, it is promised that the effect of the whole will ‘be 
that of a veritable fairyland of many colored twinkling 
lights, indescribable in either words or picture. 

Another feature of the night illumination will be what 
may be called an electric pyrotechnic display. This will be 
produced by a battery of electric searchlights placed upon 
an imitation fortress at the entrance to the yacht harbor 
on the north side of the exposition grounds. These search- 
lights will play various colors into the sky, the frequent 
fogs that enter San Francisco Bay in the evenings making 
an admirable background for them. When there is no 
natural fog, an artificial fog will be produced in the 
vicinity by large volumes of steam that will be thrown into 
the air for the lights to play upon, with their many-colored 
beams. 

The Bureau of Illumination is under the Department of 
Electrical and Mechanical Engineering. The chief of the 
bureav.is Mr. W. D’A. Ryan, of the Genera! Electrie Com- 
pany. The chief of the department is Mr. G. L. Bayley, 
member of the American Institute of Electrical Engineers 
and of the American Society of Mechanical Engineers. 
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Exhibition Sales Conference Held by Western Elec- 
tric Company at Atlanta, Ga., Possessed 
Interesting Features. 


At Atlanta, Ga., on January 26 to 30, the Western 
Electric Company held an exhibition sales conference for 
its southern district.. This type of conference is now a 
new and established part of the work of the sales organi- 
zation and possesses new and commendable features. The 
conference derives its name from its very nature, the ex- 
hibit feature and inspection of apparatus being the special 
purpose of the meeting as a part of a campaign to familiar- 
ize salesmen with all the essential details of every line of 
apparatus the company handles. To provide the proper 
display of such apparatus, a large hall was arranged with 
booths and the equipment displayed after the manner of 
exhibits at important conventions. The first conference of 
this kind to be conducted by the Western Electric Com- 
pany was held at New York in January of last year, and 
the second in February at Chicago, Atlanta being selected 
for the third. All the meetings have shown such results 
that it is planned to hold them as often as the development 
of new apparatus and the employment of new salesmen 
demand. 

In an interview with Mr. M. A. Oberlander, chairman 
of the committee having the conference in charge, the fol- 
lowing explanation of the work and aim of the conference 
was given: 

“The business of every meeting is conducted according 
to a prearranged program which divides up the time of 
the salesmen in attendance so as to enable each one to make 
a study of all 'the different types of apparatus on display 
and discuss any new features as well as those on which 
he may not be thoroughly informed. In order to secure a 
record of the proficiency of each salesman in his work and 
to secure an index of his knowledge of the details of the 
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apparatus on display, a report card is arranged covering 
each piece or group of apparatus inspected, which report 
eard is held by the party in charge of these groups. After 
a salesman has visited and examined ‘the apparatus, the one 
in charge enters on the card a rating of the salesman’s 
knowledge of the apparatus as can best be obtained. This 
record thus indicates to every salesman and to the sales 
organization alike the nature of the apparatus not ‘thor- 
oughly understood by salesmen, and on whieh more de- 
tailed and definite information be secured. The 
conference, therefore, has a tendency toward increasing the 


should 


efficiency of the sales organization.” 

The Western Electric Company, aside from being the 
largest manufacturer of telephone equipment, acts as a 
distributer of electrical merchandise on a large scale, and 
the exhibits at a conference of this nature include appa- 
ratus of many manufacturers. These displays are presided 
over by specialists, which feature supplements in an ad- 
mirable and practical way the aim of the meeting as al- 
ready explained, and unables salesmen to secure first-hand 
information on all equipment and clear up points not well 
understood by discussing same with these specialists in 
both design and sales features. 

The following is a partial list of the suppliers having 
apparatus on display at the Atlanta conference: American 
Ever Ready Company, American Cross Arm Company, 
American Electric Heater Company, Benjamin Electric 
Manufacturing Company, Bryant Electme Company, 
Crouse-Hinds Company, George Cutter Company, D & W 
Fuse Company, Duncan Electric & Manufacturing Com- 
pany, Duplex Metals ompany, E'dwards & Co., Electric 
Storage Battery Company, Holophane Works, Hughes 
Electric Heating Company, Harvey Hubbel, Inc., Hubbard 
& Co., W. N. Mathews & Brother, Phillips Insulated Wire 
Company, Stanley & Patterson, Weston Electrical Instru- 
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ment Company, Walpole Tire & Rubber Company, Pyrene 
Manufacturing Company. 

The following representatives of the above companies 
were in attendance: W. G. Mills, H. Ball, A. F. Crosby, 
B. H. Seranton, Robert Kuhns, E. Doherty, C. D. Wayre, 
F. V. Burton, W. A. Stacey, A. F. Hills, C. M. Crofoot, 
EE ark eh aXe Cleary, W. S. Sisson, Fred Doublebower, 
T. K. Stevenson, T. H. Bibber, A. N. Bentley, A. I. Sund- 
heimer H. B. Lane, J. M. Smith, W. E. Trittipo, J. R. 
Field, H. W. Bliven, J. W. Morey, C. L. Pierce, Jr., C. L. 
Matthews, H. C. Adams, Jr., F. H. Kastman, W. V. Dolan, 
Al J. Hitzker. hyo. Price, S. A. Chase, T. J. MeGill, 
L. O. Duclos, H. C. Futeh. 

The southern representatives of the Western Electric 
Company attending the conference were as follows: From 
Atlanta; Mr. E. J. Wallis, district manager; Mr. T. A. 
Burke, sales manager, and seventeen salesmen. From 
Richmond, Va.: H. W. Hall, manager, and ten salesmen. 
From New Orleans, La.: E. H. McFall and P. E. David- 
son. From Dallas, Texas: R. W. Van Valkenbureh, man- 
ager; W. J. Drury, sales manager, and ten salesmen. 
From the main office of the company at New York the fol- 
lowing were in attendance: P. L. Thomson, advertising 
manager; A. G. Kingman, advertising department; G. K. 
Heyer, railway telephone sales engineer; M.A. Oberlander, 
assistant supply sales manager; F. D. Killion, H. P. Mar- 
shall, H. H. Montague and H. P. Howard. 

The details of the conference were in charge of the fol- 
lowing committee: M. A. Oberlander, chairman, and E. J. 
Wallis, T. A. Burke, H. W. Hall, W. J. Drury and A. G. 


Kingman. 


Engineering Department of Harvard University 
Combined With Massachusetts Institute of 
Technology. 

The board of overseers of Harvard University and the 
corporation of the Massachusetts Institute of Technology 
have effected an important forward movement in the con- 
servation of educational farces by entering into a ¢o- 
operation in technical educational work. The co-operation 
is definitely limited to the fields of engineering—mechani- 
eal, electrical, civil and sanitary and minine—all of whieh 
involve great expense in the maintenance of extensive and 
costly laboratories. It is agreed that all the work of eduea- 
tion and research in these important branches of applied 
science shall be carried on within the buildings of the in- 
stitute to be erected on its new site in Cambridge, bordering 
on ‘Massachusetts avenue and the Charles River embank- 
ment. These buildings are being erected, arranged and 
equipped with a full knowledge of the best already existing 
in the world and with means and intention to surpass all 
others in fitness for their purpose. For the maintenance 
and equipment of these laboratories and the payment of 
salaries, the university agrees to set aside practically all 
the money that it would otherwise be free to devote to 
education of this type. Technology, on its part, agrees to 
devote to the same general purpose all the funds or the 
income of funds that it now holds for carrying on work in 
the departments of engineering that have been named, 
and both institutions agree that their respective measures 
of support may be increased from time to time if disposable 
funds are available. 

The faculty of Technology shall be enlarged by the 
addition to it of the professors, assistant professors and 


associate professors of the four departments in the Har- 
vard Schools of Apphled Science, who, retaining their titles 
and privileges in Harvard University, will acquire the cor- 
responding titles and privileges in the institute. Similarly, 
the officers of corresponding rank in the four departments 
in the institute will acquire the same titles and privileges 
in the university. The work of instruction and the laying 
down of courses leading to degrees is entrusted to the en- 
larged faculty of the institute. The enlarged faculty will 
have a double duty to perform: Under regulations from 
the institute’s corporation it will lay down engineering 
courses that lead to the degrees of the institute, and under 
regulations from the university it will lay down compara- 
ble courses that lead to the degrees of the university; unless 
the regulations of the two corporations are different, the 
courses leading to (both degrees will almost certainly be 
identical. 


Membership of Society for Electrical Development 
Passes 1200 Mark. 

At the time this issue of Electrical Engineering goes to 
press, the membership of the Society for Eleetrieal De- 
velopment is 1,211. The plans of the organization are 
rapidly taking definite form, and actual campaign work 
is to start with determination at an early date. In regard 
to recent developments and progress, Mr. J. M. Wakeman, 
general manager of the society, writes as follows: 

“Our new membership list came off the press today 
(January 19), and I am sending herewith one of the first 
finished copies of it. You will note that it contains 1,195 
names, of which 520 are contractors, 252 central stations, 
248 jobbers and dealers, 159 manufacturers and 16 miscel- 
laneous. Our membership today is 1,211, sixteen applica- 
tions having been received since our membership list went 
to press—that is to say, on Saturday—so that we are pro- 
gressing very. satisfactorily. 

“Tt is also interesting to note that we are receiving 
daily inquiries in the shape of letters, telephone ealls and 
personal calls at the office, such inquiries ranging from the 
cost of a flatiron and its maintenance to the cost of eom- 
pletely wiring a house for full electric service. The wide 
range and number of these inquiries clearly indicate the 
necessity for an organization sueh as the Society for Elee- 
trical Development, from which the public can feel that 
they can obtain information without having to go to a 
company having something to sell. It also indieates that 
as soon as the society is in a position to make itself widely 
known, there will be plenty of work for it to do, and great 
opportunities for educating the public and developing the 
electrical industry. We hope to be in a position to begin 
active work by the first of Mareh.”’ 

1915 International Electrical Congress at San 

Francisco. 

During the Panama-Pacifie International Exposition in 
1915 the International Electrical Congress is to ibe held at 
San Francisco, September 13 to 18, under the auspices of 
the American Institute of Electrieal Engineers by authority 
of the International Eleetrotechnical Commission. Dr. C. 
P. Steinmetz has accepted the honorary presidency of the 
congress. The deliberations of the congress will be divided 
among twelve sections which will deal exclusively with elec- 
tricity and electrical practice, and about 250 papers will 
be presented. 
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It is important to note the distinction between this 
Electrical Congress and the International Engineering Con- 
gress, which will be held at San Francisco during the week 
immediately following the Electrical Congress. The Engi- 
neering Congress is supported by the Societies of Civil, 
Mechanical and Marine Engineers and by the Institutes of 
Mining and Electrical Engineers, as well as by prominent 
Pacific coast engineers who are actively engaged in organ- 
izing it. The Engineering Congress will deal with engi- 
neering in a general sense, electrical engineering subjects 
being limited to cne of the eleven sections, which will in- 
clude about twelve papers, treating more particularly appli- 
cations of electricity in engineering work. 

Plans are already well under way for one or more spe- 
cial trains from the east to San Francisco in connection 
with the International Electrical Congress. The tentative 
program, which at a later date will be submitted in de- 
tail to the engineers of the United States and other coun- 
tries for an expression of their individual preferences, in- 
eludes a round trip of about thirty days’ duration, with 
stops in Chicago, Colorado Springs, Salt Lake City, San 
Franeisco, Santa Barbara and Los Angeles. At each one 
of these places special arrangements will be made by local 
committees for the comfort and entertainment of the mem- 
bers of the party. The transportation commiitee of the 
congress is further considering the possibilities of marine 
transportation by way of the Panama Canal. There ap- 
pears to be a considerable demand for this, especially if 
satisfactory arrangements can be made for combining the 
land and water features. 


Correction of an Error in January Issue. 


In the January issue of Hlectrical Engineering, on ac- 
count of a press room accident, the illustrations on pages 
24 and 36 were interchanged and a part of the issue printed 
and mailed before the error was noticed. Those readers who 
have read the interesting article by Mr. Barrett on the Pan- 
ama Canal as a factor in American commerce, and the one 
by Mr. Baldwin on Latin American trade, will please note 
that the photograph illustration of Mr. Barrett should ap- 
pear on page 24 and that of Mr. Baldwin on page 36. In 


BD, SA LPS D 
Hon. Joun Barrett, Director GENERAL, PAN AMERICAN 
UNION. 


some of the copies, the illustrations appear correct and 
to make sure that this explanation shall be correctly under- 
stood, the illustrations are presented herewith. 
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Hon. A. H. Bantpwin, Curer or Bureau or FOREIGN AND 
Domestic COMMERCE. 
Electrical Steel Furnaces in England. 
According to a statement in a recent issue of the 


Consular and Trade Reports, the first English plant de- 
voted exclusively to making steel by the electrical process 
is being erected by the Stobie Steel Company, of Sheffield, 
on the banks of the River Tyne at Dunston, near New- 
castle. The furnace room is a steel structure 250 feet long; 
60 feet wide and 50 feet high, with a bay 26 feet wide run- 
ning the whole length. A testing laboratory for determin- 


ing the thermal behavior of the steels, and still another for 


the micrographic research so necessary to the steel in- 
dustry, will oceupy a portion of the same building. The 


furnace installation consists of one 15-ton eleetrie furnace, 
operating on three-phase current, which will be used for 
melting; one 5-ton furnace, which will be operated on two- 
phase current and be used for refining; and o1e 300-pound 
furnace for ferroalloys, to be operated on single phase. 
The furnaces are to be operated from a steel platform. 
The current will be three-phase, 40-cycle and 6,000 
volts, and the transmission line will be in dupleate from 
the supply station. The furnace switch house is of ferro- 
eonerete, 25 by 25 feet, located adjacent to the furnace 
room, and contains 11 panels of high tension feed and 
switch gear. Access to this building is direct from the 
furnace platform as well as from the floor level. The trans- 
formers serving the cranes, auxiliary motors tnd the light- 
ing service are also located in this building. The current 
supply to the furnace is regulated - automatically, which 
prevents the heavy fluctuations that would otherwise take 
place. The tilting is done by electric power. A track runs 
down the center of the shop, and pig iron, serap and other 
heavy raw materials are unloaded from the vars by crane 
service and an electromagnet. Other materials as 
‘lime, sand, dolomite and magnesite will be delivered into 


the bay that parallels the furnace platform. 
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New Business Methods and Results 


Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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The Public Service Company and Employee—Wel- 
fare Work—Benevolent Association. 


With the rapid expansion of many modern industries, 
the individual, as an employer of labor, has almost if not 
entirely been superseded by the corporation, and condi- 
tions between employer and employe have radically 
changed. With greatly increased transportation facilities, 
rendering possible the mobilization of thousands of work- 
men on short notice, a labor market has been created in 
which a certain degree of knowledge or skill possesses a 
certain definite anid recognized value. Bonds of affection, 
friendship or acquaintance no longer figure to any. great 
degree in the employment of labor, and this, combined with 
the fact that labor, skilled and unskilled, can be procured 
at any time in almost any quantity, renders the modern 
system of employment, as practiced by corporations in 
general, a strictly business proposition. Systems of scien- 
tific management, when first introduced, although possessing 
many excellent features, contributed not a little to the lack 
of personal interest in the employe as a man. In the sys- 
tom there is a tendency to consider him a cog in a ma- 
chine, costing a certain wage, based upon the production 
of a specified amount of a given product. His comfort, 
personal habits or good will were not always properly con- 
sidered, and such indifference to anything but the economic 
value of the laborer has gone far toward creating the not 
altogether undeserved phrase, “the soulless corporation.” 

This attitude toward labor, when carried to its extreme 
limits, has naturally opened the way to various abuses, not 
at all willful, but the result of lack of consideration of the 
ultimate results. These conditions have attracted the at- 
tention of reformers; agitation has followed and led to 
legislation against such matters as child labor, excessive 
hours of railroad and other employes, providing for sani- 
tary inspection, compulsory adoption of safety devices, and 
other needed reforms. 

At the present time a reaction is taking place, and labor 
conditions anid relations between employer and employe 
are being given a consideration and study as never before. 
Many companies, either from humanitarian motives or 
from a realization of the fact that it is good business policy, 
are making provision for the physical, intellectual and so- 
cial needs of employes. Among those classes of employers 
giving this matter its due consideration, the public service 
companies appear an the front rank. In considering the 
reasons why public service organizations should be inter- 
ested in the welfare of their workers, we find, first, that 
employes whose physical and mental development is good, 
who work in comfort and amid agreeable surroundings, 
under reasonable regulations, do more work, do better work, 
and more willingly than those where such conditions are 
neglected. 

To properly carry out these ideas, in the power house 
and on the line work, every practical safety device should 
be provided and its use insisted upon. Such things pay 
big dividends. It is not merely the loss in damages that 
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measures the cost of an accident, for of greater importance 
is the loss of confidence on the part of workmen, the crea. 
tion of an impression of carelessness, indifference, and a 
feeling of distrust in the company, its employes, and elec 
trical apparatus in general, vague in some cases, perhaps, 
but real in its ability to ereate public opinion of the least 
deserved nature in the majority of cases. 


The second reason why the publie service corporation 
is especially interested in the welfare of its employes is 
that from their very nature such corporations are depend- 
ent for their prosperity, and even their very existence, upo: 
public favor. Next to good service as an asset comes cour- 
teous dealings with customers and prompt attention to com- 
plaints by loyal employes. There is no one thing that will 
make or mar the reputation of a public service company. 
as surely as the kind of treatment it accords to those who 
work for it, so that the very best advertisement a company 
can have is an evident indication that all of its employes 
are proud of their connection with it. The good will of the 
employes is no small factor in securing the good will of 
the public of which they are a part. 

As regards welfare work, now an important part of 
public service companies’ activities in improving the con- 
ditions of employes, the most common features are the 
maintaining of libraries and reading rooms, recreation and 
rest rooms, gymnasiums and athletic grounds, emergency 
hospitals, ete. Which of these are practicable largely de- 
pends upon the size of the company and the facilities 
which the town affords for these things. For instance, in 
some cases a restaurant would be a superfluity, in other 
cases almost an absolute necessity. Some sort of a general 
assembly room, with magazines, comfortable chairs and 
writing tables, with a lecture room near by which can be 
used for meetings, lectures or social events, could probably 
be provided in every case, and in many cases. meet many 
needs. These attentions make the employe feel that the 
eompany has an interest in him beyond simply his labor, 
if they are established without a patronizing spirit and 
every employe made to feel that these things are his by 
right and in appreciation of faithful and loyal service, the 
use of which ineurs no obligation whatever, beyond that his 
interest in the company and his work would naturally 
suggest. me? cae 

The idea of club rooms naturally suggests that of or- 
ganization. The tendency toward organization among 
workmen is strong, as shown by the advance in organized 
labor. While not opposing labor unions as such, it is our 
opinion that for the purpose of developing co-operation 
and sympathy between the public service company and its 
employes that a benevolent or mutual aid society, with every 
employe a member, is much ‘preferable. In the first place, 
there is no exclusion, no dividing lines as to occupation; 
the control is local; there are no outside disturbing factors 
to create unwarranted discontent. In the ease of a griev- 
ance, a good local organization, by proper methods, can 
do as much or more to secure adjustment as an outside 
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organization, and in every case leaves the management in 
a better frame of mind. 

The benevolent society does not in any way relieve the 
company from the responsibility arising from accident in 
the performance of duty, but adds its help in such a ease, 
besides taking care of sickness, distress and natural death 
arising from causes over which the company has no direet 
control. Such a society is naturally an organization eon- 
trolled entirely by the men themselves. 
however, suggest a form of organization, and should in all 
cases provide a meeting place and allow the officers of the 
society a reasonable amount of time and liberty to care for 
the duties of their office, and in general stand back of the 
scheme. 


The company may, 


The company should handle the association’s sur- 

plus funds if desirable, subject to immediate order, paying 
interest therefor, and in other minor ways help the work 
along. Such an association, if properly conducted, is of 
great value in holding the men together and securing their 
loyalty. 

As examples of what some concerns have done outside 
the central station industry, we first pay respect to one 
of the very first concerns to take up the matter of welfare 
work—the National Cash Register Company. Without de- 
seribing its work in detail, it is to be noted that this com- 
pany carries on all the forms of work mentioned above, 
with several others, all well developed and greatly appreci- 
ated. Heinz & Co., of Pittsburg, makers of the famous 
“57 varieties,” are also leaders in this work, as well as the 
Curtis Publishing Company, the home of the Ladies’ Home 
Journal and the Saturday Evening Post. We mention these 
concerns to show that “big business” is awakening to the 
fact that there are some things that cannot be expressed in 
dollars and cents. 

In the central station field we can mention the Denver 
Tramways Company, whose Mutual Aid Association is now 
in its fifth year. In its magazine, published for the aduca- 
tional and social benefit of its members, we find “Safety 
Tips;” also such articles as “Preventing Step Accidents” 
and “Handling ‘School Children.” 
pany in this respect is “Never Take a Chance.” 

The Union Electric Builetin, of St. Louis, calls particu- 

lar attention to safety, and gives notes on first-aid methods, 
showing the operation of the lung motor, ete. Another 
conspicuous example is to be found at Rochester, N. Y. 
~The motto of the: Rochester company is “Help Us Prevent 
Accidents.” The company provides every device known 
to lessen the risks of its workmen and requires their use. 
Regular instruction is given the men on such subjects as 
the handling of high tension, ete. At a recent meet- 
ing a lecture was given by one of the officers at which 100 
lantern slides were shown illustrating safety devices and 
their use, as well as wrong and right ways of doing things, 
and other suggestions for the avoidance of danger. This 
company has a flourishing benevolent association, which 
is a strong feature in promoting interest and loyalty. 

The National Electric Light Association has appointed 
a new safety committee, which is now conducting a cam- 
paign of investigation having as its aim the prevention of 
accidents. A report of the campaign plans appears else- 
where in this issue. Other central station organizations are 
also taking up the work on a large scale, and the move- 
ment promises to be national in scope. 

A. G. Rakestraw. 


The motto of the com-’ 


COMMENTS FROM READERS. 


A. E. Holman, Manager Meter and Contract Department, 
Anderson Branch of Southern Public Utilities Com- 
pany, Anderson, S. C., Describes Methods for 

; Securing Electric Sign Business. 


Of the central stations in our small cities throughout 
the south, too few realize the possibilities of new business. 
Usually the duties of commercial agent, superintendent and 
general manager all rest upon one man, and sales work is 
secondary to his other duties. The securing of new busi- 
ness is, therefore, given very little thought, and he falls in 
the rut of letting his customers take the initiative. To 
illustrate, the writer has in mind a remark made a few 
days ago by a superintendent of a plant in a town of 5,000 
inhabitants. Referring to the chairman of the board, he 
said: “The old man will buy anything that comes along. 
He bought a dozen electric irons the other day and told 
me to get out and sell them.” This, of course, is an ex- 
treme case, and this superintendent was unfitted for the 
job. 


Fig. 1. Anperson, S.'C., Town Stocan Sian at Top Wirth 
CeNnTRAL Station Sign BeLow. 

The development of things electrical has been so rapid 
and startling since its beginning in the industrial field that 
the public in general accepts each new. device as a matter 
of course. With the introduction of the new metal fila- 
ment incandescent sign lamp, with its high efficiency and 
long life, a new field in sign lighting has been opened from 
which a rich harvest can be gathered, as the writer will 
attempt to show in what follows: 

Before electric signs can be properly promoted an ordi- 
nance must be passed favoring their erection. Usually by 
co-operating with a city council, the very argument against 
promiscuous use of all kinds of signs can be used to ad- 
vantage by specifying that only electric signs shall be 
used. In the writer’s town this has been done, and an ordi- 
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REPRESENTATIVE ELECTRIC SIGNS AT 
ANDERSON, S. C. 
nance stipulates that only electric signs shall be erected 
over sidewalks, and goes on to specify three candle power 
per square foot of sign surface, with the construction en- 
tirely of metal, thus eliminating the merehant who would 
erect a canvas sign with a lamp or two in the corner and 
call it an electric sign. 

For the central station man who is about to start out to 
sell signs, a few points might be mentioned for his con- 
sideration. He should first encourage customers to invest 
in a sign that will be artistic and raise the standard of 
such effects in the community. This need not be any more 
expensive than one designed in violation of good taste. The 
up-to-date merchant values any investment-.in advertising 
by the increase of business, and should be approached from 
He already advertises in 


Fies. 3 anv 4. 


this most valuable standpoint. 
the newspapers—here is a sign location for which he is 
paying high rent—a valuable advertising space to be filled. 

As to the rate, it is the writer’s opinion that a special 
flat rate for burning a certain number of hours, based on 
the wattage of the sign, has many advantages over the 
meter rate, as a guaranteed cost of power for operating 
can be made and useless hours of burning eliminated. Too 
much stress cannot be laid on erecting. The factor of 
safety should be 100 per cent. This, together with con- 
struetion details, should be stipulated by the city couneil. 

The illustrations shown here are representative of elec- 
trie signs erected at Anderson within the past year. Fig. 1 
is our town slogan, erected by the Chamber of Commeree, 
and contains 220 10-watt, 1l1-volt lamps. This slogan is 
used quite extensively by our people in advertising the 
town. Often one runs across a man registered at a hotel 
from “My ‘Town.” 
tion sign with the torch effect and pulleys and belt. Fig. 3 


Fig. 2 is a well-balanced central sta- 


is one representing the trademark of one of our most pro- 
gressive real estate men. “The Log Cabin, a Home of 
Your Own.” This sign is lehted by 350 5-volt tungsten 
lamps, with the smoke coming from the chimney. Fig. 4 is 
the autograph of one of our leading clothiers. This sign is 
lighted by 225 5-watt lamps, using the grooved letter, which 
enables one to read this sign for several blocks at night. 
The sign transformer is usually erected as near as possible 
to the sign to reduce wiring expense and drop in line. 


Eugene Creed Opens Electric Shop of Kentucky Traction 
& Terminal Company, Lexington, Ky. 


One entire building, located in the traffic center of Lex- 
ington, Ky., has been arranged and fitted up as a combined 
interurban and city car station and office building for the 
Kentucky Traction & Terminal Company. The top floor 
is devoted to executive offices, the second is laid out as a 
clubroom for employes, with billiard and pool tables and 
other accommodations for the pleasure of employes. 

The “electric shop” is located on the first floor, and 
arranged and equipped in the most modern fashion, with 
displays of all kinds of electric appliances and devices. 
Another part of this floor is used for the station, with both 
white and colored waiting rooms and all accommodations, 
and a method of announcing time of departing trains by 
means of a system of clocks. 

Considerable activity in new business matters has been 
shown in Lexington sinee Mr. Creed organized a new busi- 
ness department something over a year ago. An electric 
sign campaign has recently been conducted, during which 
twenty signs have been sold and seventeen rented, ranging 
in price from $150 to $465. Since the opening of the 
“electric shop” early in December an average of, six pieces 
of heating and cooking appliances have been sold daily for 
operation at the lighting rate. This activity is now at its 
height, and some interesting information will undoubtedly 
be available at an early date. 


New Business Results of W. C. Duncan, the Youngest Man- 
ager of a Public Utility We Know of, Warrant 
Doubling of Plant Capacity. 


Since the purchase of the central station property at 
Bay City, Texas, by the Texas Public Service Company, 
new business has been secured to such an extent that the 
station capacity must soon be doubled. The plant now 
contains 125 Hp. of boiler capacity, 150 Kw. in generator 
capacity, and a two-panel switchboard. The added equip- 
ment will give 250 Hp. in boilers, 300 Kw. generator ca- 
pacity, and increase the switchboard by two panels. In 
addition, a complete new fireproof boiler room is to be 
erected, two concrete ice vaults installed, and pumps and 
accessories to serve the needs. 


The following items show the new business secured and 


connected to existing lines: 


Cotton Gino ssia desc kieet « vee oes coe cee ee eee 1507 “Hee: 
Waterworks: Pumping, .j,, <\\airra.saistes eile sles sleee eeer 20); Hee: 
Steam a wn Gry cin miccs soo «sags rays iapreralels ole 's sates ner sts eee TOV eee: 
Pia mdir ge MATT" ssc dc acca» Sagal Seve irene aioe eucae metres eee Ne EE 
Wood Yard 20). sieasGies ncaa eee ae) aoe eee eee 7% H.P. 
Blacksmith: .SLOp  sic.¢fec<s\0. ca setae ards aeneieyoats rales eee 6H, 
Two. Tee Cream HWaotories <. 515 cents cna toma. ob 7 1 Segal Pee 
GALA MEM. elaieu 2% cine wis y win Oe 6 ere wie eines ware vere 07e¥e plein One ene Sosa = uk os 
Printing OMe .c..0. 65 scam sppssreteetarele vote apenas 214 H.P. 
hiree Coffee’ Mills) tn Stores Gor. 50 ofa:-fo ee ee 14%, H.P. 
Pal ols 8 ie 

Lighting. Customers, Jan: 1, 1914... ...0. is cseieie eee ee Cees 440 
Lighting Consumers,. Oct, 1) 1902: {3.2 nc we ceteleiteeetee cate eeeeae 305 
GRAD ass & ates id aieid’'n w alghiwie 9 'e,4,0 wie. xiele te (a avey sie heen ae 135 
City Street Lighting, Jan., 1914, Monthly..................$103.50 
City Street Lighting, Oct). 1912>-Monthiy s2225-seee ee eee es 78.00 
GRATIN |e eiecacasatonw « oldiaut Sm tos mein mcm ese iba ero o0. nao getter a $ 25.50 
White Way since July 1, 1913, Monthly.............-...:-- $55.09 
Railroad Lighting; Jan. "1, 1914, Monthly.cvne. occ. > ss eaeer $72.00 
Railroad Lighting, Oct. 1, 1912, Monthly.............0.2.06s 50.00 
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In connection with these results in a town of 3,100 in- 
habitants, it is interesting to know tha: they have been 
secured by a manager of the new school just twenty-five 
years old, one of the youngest managers we know of, and 
one to whom many with more years of experience must 
give due recognition for an inereased load in a town of 
3,000 possessing no important industries, during sixteen 
months, of 221 Hp. in motors, 135 lighting eustomers, with 
a monthly lighting inerease in revenue of $102, is no small 
record. We have learned that the secret of this 
rests in the ability to secure “team work” from employes 
and establish and maintain a progressive public policy. 
When a profitable business was solicited and secured, the 
service was made satisfactory. The new business work has 
been done so well and on such a co-operative basis that 
the power customers, in recognition of the money they are 
saving over steam and gasoline power costs, are “boosters” 
for electrical power. Conditions are not so 
other small towns—but how many, 
record? 


work 


different in 
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Chart Showing Use of Electric Light Longer in 
Winter Than Summer. 

The accompanying chart is being used by the Union 
Electric Light & Power Company of St. Louis to show 
customers that eleetrie light is used more during winter 
than during summer, and thus the reason for bills being 
higher during winter. 

The chart reads from ‘left to right for the twenty-four 
hours of the day, and from top to bottom for the months 
of the year. The shaded portions represent hours of dark- 
ness; vertical hnes marked 7 a. m. and 10 p. m. represent 
hours of rising and retiring; double cross hatened portions 
represent hours when light is not used; small figures indi- 
eate the hours of the day when artificial lighting is first or 
last needed, and large figures indicate the total number of 


hours of ee Loaner per month from dusk to 10 
12 Naw? 10PM4  [2@Nawn 
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p. m. and from dawn to 7 a. m. This chart is an ideal 
means for comparing summer and winter use of illumina- 
tion, and sat isfying those customers who do not under- 


stand the considerable inerease of winter bills. 


Christmas Appliance Campaigns of Byllesby 
Properties. 

Reports received from twenty Byllesby electric proper- 
ties concerning the holiday electric appliance sales indicate 
that the total number sold last year at all properties will 
be exeeeded. The figures, which include all appliances 
sold by companies, dealers, contractors and others | handling 
electrical goods, show that a total of 5,080 appliances were 
sold during 1913 as compared with 4,587 for the same 
properties in 1912. The total number of appliances sold 
at all properties last year was 5,825. There are twelve 
properties from whom reports have not been received this 
year, and it is believed the total number of appliances sold 
at all properties for 1913 will be approximately 700 greater 
than this figure. 


Economic Operation of Battery Driven Fire Truck. 

The cost of operating New York’s only battery-driven 
fire engine, according to data recently compiled, has more 
than justified the substitution of this truck for the horse- 
drawn apparatus. Not only has a big saving been effected 
in cost, but the added advantage of much 
has been a source of great satisfaction. 

The total cost of operating the truck, which is of the 
couple-gear type, over a period of one year, is estimated 
at $388.74. The following items are included: 
Dephectahiow acc... sen! Sodoo6 34 Un Bains ain GA tec eANON NTT, 


greater speed 


Current at 6c per kilowatt-hour.................. 117.90 
Distilled water, sulphuric acid, Jbrushes /for ‘the 

motor, and other minor repairs.....-........... 70.84 

Total SEE Ce re tee Ayes caves «ia, dete oie seis s sa POSR TA 


‘A comparison of this with the cost of operating a 
horse-driven engine shows a saving of $266.52 in favor of 
the battery-driven truck. 


lal opesS-Gbamwiay tele 5 ql LEESON oe ree $655.26 
RUS Lr Verled Ment UC PRs c0.6)-15) 2 eles’ §, vs huss adie’ 387.74 
PSs Ie Oe ice. «oir, 6. siaygus vie utrin vv a oH 2OO.D2 
During the year covered by the above costs the battery- 


driven truck responded to 319 alarms. One run of. six 
miles was made through the crowded city streets in 23 min- 
utes, with 
an hour. The storage battery equipment used consists of 
80 cells known as the U. S. L. thin plate type, as manu- 
factured by the United States Light & Heating Company, 


of Niagara Falls, N. Y. 


the truck exceeding at times a speed of 20 miles 


A good general light is desirable in the public portions 
of public, semi-public, and semi-private buildings where 
reading and writing do not take place; where this does 
oceur a reading light should be attainable. 


A strong reading light is requisite in theaters for the 
reading of programs, in the centers of living rooms, and of 
libraries in private houses, in the service portions of publie 
buildings, in court houses, and at times in the auditoriums 


of churehes. 
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| Questions and A from Readers| 

S| Readers are invited to make liberal use of this department for discussing questions, obtaining information, | 
opinions or experiences from other readers. Discussions and criticisms on answers to questions are solicited. 
However, editors are not responsible for correctness of statements of opinion or fact in discussions. All pub- 


A lished answers and discussions are paid for. 


a SS _ SSS SSS rr eee 


SPECIFICATIONS FOR GENERATING EQUIPMENT FOR SMALL CEN- 
TRAL STATIONS. 
Editor Electrical Engineering : 

(432) The writer is figuring on installing generating 
equipment to light a town of 3,000 inhabitants. The esti- 
mater lighting load that can be secured at once consists 
of 70 100-watt series street lights, and 300 house lights of 
about 25 watts each. On account of the fact that there is 
little possible motor load at present, the writer believes that 
a generator of 20 Kw. is sufficient for the initial installation. 
We are at present figuring on a gasoline engine belted to a 
generator of this capacity. Information on size of equip- 
ment to check the size mentioned as well as any other sug- 
gestions regarding the installation of apparatus based on 
requirements of similar towns will be appreciated. Should 
A. C. or D. C. equipment be installed? If D. C. 110-volt 
apparatus is installed, can the same distribution lines be 
later used for single-phase operation at a higher voltage, 
that is, will the wire size be satisfactory? Or can a third 
wire be added to the pole line with any economy for 3-phase 
operation if later the load should reach say 30 or 40 Kw. 
and demand an increased generator capacity? The 
two wire distribution will of course be planned and 
installed on the basis of 20 Kw. load. Name apparatus 
and sizes for station equipment, including generator, (if 20 
Kw. size is not enough or too much), switchboard instru- 
ments, and provisions for series street lighting. | What 
should approximate cost of the plant be ready to run? 
Itemize equipment if possible. Bed eis 


REDUCING SUPPLY VOLTAGE FOR A PARTICULAR LOAN. 
Editor Electrical Engineering: 

(433.) The writer has an electric sign operated from 
D. C. 114-volt supply, made up of 190 6-watt, 6-volt lamps 
connected in 10 series groups of 19 lamps, each group across 
114 volts. As operated at present the lamps burn out con- 
tinuously and the writer thinks it advisable to reduce the 
voltage to say. 105 volts. Please advise the best possible 
way to do this and if by use of a resistance state the amount 
and give a method of caleulating same. It may be of in- 
terest to say that other sign cireuits operated at the same 
voltage but using 5-watt, 13-volt lamps 10 in series burn 
all right. Thi is our first experience with the 6-watt, 6- 
volt lamps and hope to find some arrangement so that they 
can be used satisfactorily. We are using 40 of these lamps 
wired in 8 sets of five, in series multiple without any loss of 
lamps, but this arrangement is not exactly satisfactory. It 
seems best to insert a resistance between the sign and the 
fuse and locate it at the fuse block. Any suggestions will 
be most welcome. K. W. Hill. 


COST OF SWITCHING APPARATUS FOR 11,000 vouT Linz. 
Editor Electrical Engineering: 

(434) 
the January issue, I would like to get an estimate of the 


Supplementing the writer’s question, No. 429, in, 


cost of switching apparatus necessary on a 11,000-volt line, 
such as mentioned. At the plant would a plain exposed, 
single pole disconnecting switch in each line be sufficient 
with an oil switch at the substation? In general ‘what pro- 
tective apparatus is necessary for the 11,000-volt line. 

; ES Pek 


NATURE OF FIELD OF SINGLE-PHASE MOTOR. 
Editor Electrical Engineering: 

(435) Does a single-phase motor have a revolving field 
after the starting arrangement has been cut out? If a field 
or stator were made of a design similar to the Edison two- 
pole D. C. type motor and wound for 110 volts, single-phase 
alternating current, would a squirrel cage rotor revolve in 
the field set up? 
Lincoln two pole generator, would the effect be any dif- 
ferent? If so, why? ORES: 


CROSS CURRENTS BETWEEN Y WOUND ALTERNATORS RUNNING 
IN PARALLEL. 
Editor Electrical Engineering: 

(436) The question of cross currents between Y wound 
alternators running in parallel with grounded neutral has 
come up. Please explain through your columns the fol- 
lowing points: (1) Why should eross eurrents exist - be- 
tween 6,600-volt, Y wound alternators with the neutral point 
of each of the paralleled machines grounded through a re- 
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DracRaAM OF SwitcHING ARRANGEMENT. 
sistance? (2) What is the reason for the switching arrange- 
ment shown in Fig. 1, making it impossible to ground two 
of the machines at the same time? (3) Is there a possibility 
of cross currents existing in the windings of two or more 


banks of transformers, Y connected, with neutrals grounded ° 


through a resistance and operating in parallel. F. B.D. 
220-VOLT INSTRUMENTS ON 110-vourT crrcurTs. 
Editor Electrical Engineering: 

(437) What indication will a 220-volt D. C. ammeter 
show if used on a 110-volt cireuit? Also, what indication 
will a 220-volt D. C. voltmeter show on a 110-volt cireuit? 
Explain the principle of switchboard instrument operation 
of Weston design. VEEKCES: 


If the stator frame were square as in the ~ 
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Questions Unanswered in 1913 Issues. 
SINGLE VS. THREE-PHASE DISTRIBUTION. 
Editor Electrical Engineering : 

(380) The writer would like to have some reader sub- 
mit information comparing the cost of single-phase dis- 
tribution, taking into account cost of wire, transformers, 
pole material and labor. Also compare effect on regulation 
and power factor. el Baie 


USE OF GROUND CONES. 
Editor Electrical Engineering: 

(407) The writer would like to know if any reader 
has used the Paragon ground cone for making grounds and 
with what success. Please outline also proper protection, 
showing diagrams, for station equipment, are lighting cir- 
cuits, high tension lines and low tension a. ¢. distribution. 


W. A. R. 


ELECTRIC RAILWAY BLOCK SIGNAL SYSTEM. 
Editor Electrical Engineering: 
(410) Please supply a diagram showing the nature and 
connections of a manually operated block signal system for 
a single track suburban electric line. J. H. Bingham. 


TRANSFORMER DESIGN TO SUPPRESS WAVE DISTORTIONS. 
Editor Electrical Engineering: 

(411) The writer has seen the statement that a trans- 
former designed to operate at low densities and low mag- 
netizing current has a tendency to suppress harmonics and 
wave distortions. Is this the only advantage of such design 
and the determining factor on size of core, ete? Will some 
reader explain how wave distortions are suppressed by such 
design? W. E. F. 


COSTS FOR A. C. AND D. C. SYSTEMS. 
Editor Electrical Engineering: 

(416) Please furnish information or data comparing 
the cost of installation, losses in transmission and opera- 
tion of alternating current and direct current systems for 
general power and traction purposes. Sb Wie Se 


LIGHT ABSORPTION OF GLASSWARE. 
Editor Electrical Engineering: 

(421) What per centage of the total light of an in- 
candescent unit is absorbed by enclosing glass globes such 
as used in ornamental street lighting. State for density of 
glassware that is such that the filament of a 100-watt lamp 
cannot be seen 14 feet from level of street. laly 1. date 


Spacing and Arrangement of Conductors for a 
Transmission Line. Ans. Ques. No. 412. 
Editor Electrical Engineering : 

In order to have the inductance of each conductor of a 
3-phase system exactly equal to the inductance of each of 
{he other conductors of the system throughout their entire 
length, the necessary condition is that the conductors (as- 
suming each conductor to be of the same size), shall be 
located at the vertices of an equilateral triangle as is appar- 
ent from the formula for inductances of transmission lines 
as follows: 

L = 0.7411 log 


~ 810 


d/r + 0.0805 henries per conductor 


mile. 
Where Z = inductance in henries; d = distance between 
axes of wires; r = radius of wire. 


It will be noted that the inductance of a wire varies 
directly as the logarithm of the ratio of the distance be- 
tween wires to the radius of the wire, and with wires 
arranged otherwise than at the vertices of an equilateral 
triangle, each wire will have a different inductance or, in 
other words, the inductance of the three wires of the line 
will not be balanced. 

The computation of inductance in each wire is compara- 
tively simple, when the conductors are at the vertices of the 
equilateral triangle, by applying the above formula, and 
for this reason the calculations for this condition will be 
the first considered. In this problem d in the formula be- 
comes 18 inches, and r is one-half the diameter of the cop- 
per or 0.23 inch, and the formula becomes, 

L = 0.7411 log,, 18/.23 -+- 0.0805 henries per conduc- 
tor mile. Solving, 

L = 0.0014833 henries, or 1.4833 millihenries per con- 
ductor mile. 

The total inductance per conductor would then be, 1.4833 
< 5 miles = 7.4165 millihenries. 

If it be desired to obtain the inductance per phase of a 
3-phase cireuit, it may be obtained by multiplying the con- 
ductor inductance as obtained above by \/3 or 1.7321. The 
total inductance per phase in the above problem would be, 
7.4165 1.7321 — 12.84 millihenries per phase. 

It will be noted that the above figures are based on the 
assumption that solid wire is used. ‘The inductance of 
stranded wire is slightly different than that of solid wire, 
but for all practical purposes may be assumed correct. 

If the condition of placing all the leads for the above 
line in the same plane be considered, the line should be 
properly transposed, otherwise the condition of unbalanced 
inductance between the outside wires under heavy currents 
will cause transformer action between the two outside con- 
ductors, resulting in an unbalanced load. With wires prop- 
erly transposed, little error is introduced by taking the dis- 
tance d of the formula above as the average distance be- 
tween wires 1 and 2, 2 and 3 and 1 and 3. Thus, d in the 
formula becomes the average of 18, 18 and 36 inches, or 
20.66-in., and r remains the same as in the former problems. 

Substituting proper values, the formula becomes, L = 
0.7411 log,, 20.66/.23 ++ 0.0805 henries per conductor mile. 

Solving, L — 0.00152 henries or 1.52 millihenries per 
conductor mile. In the same manner as previously pointed 
out, the total inductance per conductor becomes 7.60 milli- 
henries per phase. 

From a comparison of the results of the above solutions, 
it will be noted that the inductance of the system is greater 
when the wires are arranged in the same plane than when 
they form the vertices of an equilateral triangle. Theoreti- 
eally, the best condition at all voltages from a standpoint 
of inductanees is realized when the conductors are arranged 
to form an equilateral triangle. There is no defining limit 
of voltage where the one arrangement should be used in 
preference to the other. In fact, it is a matter of line con- 
struction and the relation of line construction and the elec- 
trical properties, rather than voltage, that determines this 
point. C. L. Searles (IIl.) 


Synchronizing With Lamps. 
Editor Electrical Engineering: 


Ans. Ques. No. 413. 


Two 220-volt lamps or four 110-volt lamps are required 
for synchronizing 220-volt, single-phase generators. Three 
253-volt lamps or six 127-volt lamps are required for syn- 
chronizing two three-phase generators. As a matter of 
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fact, in the latter case 220-volt lamps may be used in place 
of the 253-volt lamps, though they will have a shorter 
hfe. 

In explanation, it is thought that less confusion will 
result if instantaneous values of emf. are used. The ef- 
fective values, or those indicated on a voltmeter, may be 
found by multiplying the instantaneous values by 0.707. 
The instantaneous value of the potential difference between 
the terminals of a 220-volt alternator passes from a maxi- 
mum value of 220.x1.414 or 312 volts in one direction, by 
a harmonic rate of change through zero to a maximum 
value of 312 volts in the opposite direction. A single- 
phase, 220-volt alternator may be thought of as having 
two 110-volt windings connected with an electrical angu- 
lar displacement of 180 degrees, just as a three-phase al- 
ternator may be regarded as having three 127-volt wind- 
ings placed on the armature at electrical angular distances 
of 120 degrees. The junction of these separate coils, in 
either case, may be called a “neutral point,’ which may be 


real or imaginary. 


ULRCUITS KUR Sa NC.uRONEANG ¥,1:H LAMPS. 


In the case of a single-phase, 220-volt alternator with 
terminals A and B, the potential of A rises to a maximum 
value of 312/2, or 156 volts above this neutral, and the 
potential of B falls equally to a maximum value of 156 
volts below this neutral as the armature or field revolves, 
vice versa. A second alternator terminals 
A’ and B’, revolving at the same speed, might have the 
potential of A’ rising at the same time that the potential 
of A is rising, and the potential of B* falling at the same 
time that the potential of B is falling. Lamps connected, 
respectively, from A to A’ and from B to B* will not be 
illuminated, and the two machines are in phase. If the 
machines are opposite in phase, the potential of A is 
rising above the potential of the neutral point at the same 
time that the potential of A‘ is falling below the neutral 
potential, and vice versa. The terminals A and A’, then, 
have a potential difference of 2x156 or 312 volis when A 
and A‘ are exactly opposite in phase and have reached their 
respective maximum potential differences of 156 volts from 
the neutral. See Fig. 1. Each of the synchronizing lamps 
is then illuminated corresponding to a harmonie¢ or sine 


and with 


wave of emf. with a maximum value of 312 volts or an 
effective value of 220 volts. 

In the ease of three4phase generators, a neutral point 
may also be imagined to exist, and does exist, in fact, if 
the windings are star or Y connected. With an effective 
voltage of 220 between terminals, the voltage from any 
terminal to this neutral is 220/1.732 or 127 volts. The max- 
imum value of this voltage is 127 & 1.414 or 180. As 
the armature or the field revolves, the potential of the 
terminals A, B and C passes successively from 180 volts 
above that of the neutral point through zero to 180 volis 
below that of the neutral point. When three lamps are 
connected from terminals 4, B and C of the first alternator 


to terminals A’, B’ and C" of the second alternator, the 
lamps are subjected to any voltage from zero, when the 
potentials of A and A’, B and B’, and C and C’, respeet- 
ively, are equal and the machines are in phase (if the 
phase rotation is incorrect, two terminals must be inter- 
changed) to 360 volts when A, for instance, is at its maxi- 
mum value of 180 volts above the potential of the neutral 
and A’ is at its maximum value of 180 volts below the 
potential of the neutral. In this ease the two alternators 
are exactly out of phase; all three lamps are illuminated 
and the effective voltage across each is 360 0.707 or 253 
volts. See Fig. 2. 

Prof. H. P. Wood, Georgia School of Technology. 
Cost of Operating Steam Plant. 

414. 

Editor Electrical Engineering : 

Unfortunately Mr. Burch has not given sufficient data 
to answer his question without certain assumptions. How- 
ever, I will attempt a general answer, which he ean change 
to satisfy his conditions and show up his operation. 

First, he states that he has 1,300 horsepower in boilers, 
but he does not say whether the total is being used all 
the time or not, neither does he give the size of the different 
units. He also says that he has three prime mover units, 
giving the size of each, but does not say whether or not 
all are running continuously. Neither does he tell how 
many hours per day he is operating, all of which must 
be assumed. 


Ans. Ques. No. 


We will assume that his 1,300-horsepower boilers are 
divided into four units, each 325 horsepower. We will 
also assume that all prime mover units are operating at 
the same time. If we assume that he uses an open feed 
water heater, from which he can secure feed water practi- 
cally at the temperature of the steam, then we can deter- 
mine from the temperature of the feed water the back 
pressure he is running on his prime movers, namely, 224 
degrees would indicate 4 pounds gage pressure, or 4 pounds. 
back pressure. If he has a closed heater, this is not true, 
as he can not heat the water as hot as the steam by several 
degrees, therefore, his back pressure would be higher than 
4 pounds if he uses a closed heater. We will assume that 
he has the open type. We must further assume that he 
carries the same back pressure throughout the year, since 
the back pressure required on his drivers would be as great 
as required on the heating system. 

Bringing the proposition down to this basis, it resolves 
itself into a very simple question, namely: What amount 
of steam would the prime movers consume if they had no 
back pressure on them, which would be the amount charge- 
able to power (current in Kw.-hrs.) while the remainder 
would be that chargeable to the heating and drying pro- 
cesses. Since the above is true it makes very little differ- 
ence whether we know how many machines are running, 
for we are interested in how much steam the prime movers 
consume running under atmospheric conditions, and what 
they use running with back pressure. 

A prime mover of the size given above would be ex- 
pected to produce a Kw-hr. on about 45 pounds steam 
when the steam pressure was 125 pounds at the throttle 
and no back pressure. With 4 pounds back pressure this 
steam consumption would rise to about 75 pounds per 
Kw.-hr. Therefore from this we should charge to power,. 
45 pounds per Kw.-hr. and for heating and driving, 75 —- 
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45 — 30 pounds per Kw.-hr. To get this in dollars and 
cents we should proceed as follows: 

Assuming an evaporation of 8 pounds of water per 
pound of ‘coal and that coal costs $3.00 per ton at the 
plant, 

440 Kw. & 45 = 19,800/8 or 2,475 pounds coal per 
hour. With the heating system operating, we would have 
440 75 = 33,000/8 or 4,125 pounds per hour. Then 
4,125 minus 2,475 equals 1,650 pounds per hour, chargeable 
to heating and drying, and 2,475 pounds per hour to power, 
or 2,475 — 2,000 times $3.00 equals $3.71 per hour for 
power and 1,650 — 2,000 times $3.00 equals $2.47 per 
hour for heating. 

In order for Mr. Bureh to cheek these results with his 
actual conditions, he may compare the total coal consumed 
from this ealeulation, which would be 4,125 — 2,000 — 2.06 
tons per hour. On this basis, he should be running the 
four or total boiler capacity, which would check as follows: 
1,500 30 — 39,000 pounds water evaporated per hour 
and 440 x 75 — 34,000 pounds consumed by three prime 
movers plus, say, 10 per cent for auxiliaries, which equals 
34,000 plus 3,400 or 37,400 pounds, which checks up fairly 
closely. While the assumption used in this may not be 
true, it will show how to solve the problem. 

The amount of steam required for heating the boiler 
feed water should be deducted from the charge of heating 
and drying in order to determine the exact value for those 
two items, and may be found as follows: We see from 
above that 1,300 horsepower of boilers will require 39,000 
pounds of water per hour. Each pound will absorb 224 
minus 65 or 159 B.t.u.’s of heat. Therefore we will require 
a total of 39,000 times 6,201,000 B.t.u.’s. Each pound of 
steam at 4 pounds pressure has 965 (latent heat) B.t.u.’s 
available for heating and 6,201,000 — 965 — 6,426 pounds 
steam for boiler féed purposes. Then 6,426 — 8 = 803 
pounds eoal per hour. Also (803 — 2,000) « $3.00 — 
$1.20 per hour. This amount should be deducted from the 
amount required for heating and drying in order to deter- 
mine the exact amount to be charged to these two items. 
However, the charge of heating boiler feed water is one 
that should not be made ordinarily on account of the fact 
that when the exhaust steam at atmospherie pressure has 
been released, it is useless unless it can be utilized for 
heating boiler feed water. Just here we might say that 
if Mr. Burch would install proper apparatus on his dryers 
and heating system, he can relieve his prime movers of all 
back pressure and save the difference or amount charged 
to the heating and drying. 

Earu F. Scort, 
Consulting Eneineer, Atlanta, Ga. 


Cost of Generating Steam Power. 
414. 
Editor Electrical Engineering : 
It is surprising to note the little information given by 
G. T. Burch to aid in the solution of a problem of some 
importance. With the data as given, it becomes difficult 
to relate the different steam services one to another, and it 
can only be assumed that the plant in question is used 
mainly for the electrical demand, which is not an economi- 
eal proposition, and that the heating and drying are the 
only requirements for exhaust steam. Also that no other 
apparatus uses live steam except some of the auxiliaries. 
To fulfill this condition, a 400 horsepower boiler instal- 


Ans Ques. No. 


lation will be required for three generators of 200 Kw., 
165 Kw. and 75 Kw. each, making the estimated cost of 
the plant about $44,000. The computed values which fol- 
low are based on a maximum capacity of 250 Kw., being 
equal to an average use for the year of about 160 boiler 
horsepower. In the attached diagram is shown the rela- 
tive monthly utilization of the steam services, as based gn 
the elemental variations of light, wind and temperature. 


eye 


Avar/oble 
Exhousr 


Exhaust to Wosre 


4672L200 BHpe Hrs 
Exhoust 
Uni hzed 


Scale of Thousonds of Boiler Ho Hrs 


Exaust to Heating 
and Orying 
2IF FOO a Ho. Hrs. 


= : 
u D7 1G, Gites OOS BS 
sh < BS) a) 

Chesed ye APS S 


DracRaAm SHOwING USE OF STEAM. 
It is assumed that the amount of steam for driving is the 
same every month of the year and that the average heating 
requirements are equal to 40 per cent of zero or the maxi- 
mum condition. When we get: 
ANNUAL DIVISION OF STEAM SERVICES. 
Steam generated: sa sscenss snes ees 1,190,000 B.Hp. Hrs. 
Steanmeboremediaes yyaciser cla. « Nel wsie-e 952,000 “ i 
Steam to Auxiliaries 
S10 Tine OSSCSMEM aE Rae tsi Clr an4 
Exhaust Steam Avalhable 
Exhaust Steam Utilized 
Exhaust Steam to Waste ............ 
Total Steam Chargeable to Electricity 
Per Cent of Total Steam Chargeable 
to Electricity 


and Transmis- 

238,000 “ 
761,600 “ ue 
294,400 “ a: 
467,200 “ af 
896,000 “ i, 


79.3 per cent. 


Equivalent Electrical Energy ......-. 595,000 Kw. Hrs. 
ANNUAL OPERATING EXPENDITURES. 

Prec Aye iee ee (ion erin oe elateeers's & ores, Fixia in vise ee 0,000 

leone Ahavsl Auareackyives > See oe cn oo Cogodnd Gucunaiot 6,400 

Oil, Waste and Repairs ........-e ee eee eee eceees 1,400 

Gori Weel on ceusooors AUee Os Gb OC mpRteIG SRC OmC op 9,750 
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As the amount chargeable to electricity is 75.3 per cent 
of the total, the equivalent amount reaches $18,185 and 
divided by 595,000 kw-hrs. equals 3.06 cents per kw-hr., 
as against the charge of about two cents by the public 
service company in Baltimore, the city under consideration. 

M. Wrottam Eneuicy, 
Consulting Engineer, New York City. 
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Cutting Out Coils of a D. C. Generator. 
No. 417. 
Editor Electrical Engineering: 

When cutting out coils in a 500-volt D.C. generator ar- 
mature, cut off the coils where they connect to the commu- 
tator segments and tape the ends or cut back far enough 
that the ends can not come out and make contact with other 
coils, then connect the dead commutator segment to the 
next live segment. Unless a number of coils are removed 
in this way, no trouble will be experienced, and then only 
when they are bunched. When trouble is experienced, it 
is usually due to an electrically unbalanced armature, which 
would probably cause considerable sparking at the brushes 
and a fluctuating voltage. At present the writer is operat- 
ing a four-pole, 220-volt generator with wave-wound arma- 
ture, which has four coils cut out and still giving good 
service. I have operated motors with as many as ten coils 
eut out, in which ease the speed was somewhat increased. 
I cannot say what the maximum number of coils that could 
be cut out might be. 


Ans. Ques. 


Have” aly, 
Fig. 2. 


In the diagram, Fig. 1, is shown a lap-wound armature. 
To cut out the marked coils, cut off at segment marked No. 
1. If the coil is burned out or grounded on the core, cut 
off at 1 and 2. Then connect the commutator segments to- 
gether as at 3. Fig. 2 shows a diagram of a wave-wound 
armature. To eut out the marked coils, cut off at seg- 
ments marked C and D and connect segments as marked 
at A and B. H. A. Herstein (Pa.) 


DracRaAm oF Lap-WouND ARMATURE. 
DracRaAm OF WaAvE-WouND ARMATURE. 


Cutting Out Coils of D. C. Generators. 
No. 417. 
Editor Electrical Engineering : 

The effect of cutting out and bridging one coil, whether 
in a lap or wave wound armature would be (in a generator) 
a slight lowering of voltage. In a motor, a slight increase in 
speed. Also, in an armature whose coils are of compara- 
tively high resistance, the path with the “cutout” coil may 
heat considerably more than the rest of the winding, es- 
pecially in a lap wound armature. There is no rule as to 
the number of coils that ean be safely eut out (the less the 
better). I have run motors of the four pole type with 
three and four coils eut ont. 


Ans. Ques. 


In any ease a burned out coil ° 


should be replaced as soon as possible. Cutting out and 
bridging coils is simply a temporary repair in case of emer- 
gency. 

Changing 220 Volt A. C. Motor to 110 Volt. 


No. 419. 
In question 419 W. A. C. does not say whether the motor 


is of the squirrel cage type or not, but I will assume that 
it is. “To change a 220 volt A. C. motor to a 110 volt take 
out the rotor and trace out and separate the stator winding 
into as many groups as there are poles and then divide each 
group in two and connect the two halves in multiple per 
pole. Care must be taken that the flow of current will be 
in the right direction in order to form North and South 
poles. A. J. Kalinowski (‘Colo.) 


Ans. Ques. 


Excluding Dust from Cooling Air for Turbine. 
Ans. Ques. No. 418. 
Editor Electrical Engineering : 

In answer to question No. 418, the following device will 
in the writer’s opinion serve the purpose. Make a strong 
framework completely around the air intake duct. Make 
frames to fit of some light material say, 2 by one inch, and 
over these stretch wire screen such as comes off paper ma- 
chines. This screen is of brass and about 60 mesh and can 
be easily obtained and will not rust. It will be found best 
to make two sets so that one set can be cleaned while the 
other is in use. All that is necessary is to wash these 
screens with water or blow out with steam. Knobs can be 
arranged in the stationary frame work for the insertion of 
these screens. This scheme has been in use on our gene- 
rators for the past two years and is proving satisfactory. 

Harold E. Johnson. (N. Y.) 


Changing 220 Volt A. C. Motor to 110 Volt. 
Ques. No. 419. 
Editor Electrical Engineering: 

In order to convert a 220-volt motor into one that will 
operate efficiently on 110 volts, it is necessary to rewind 
the motor. When motors are to be rewound, it is advisable 
to return them to the manufacturer who is familiar with the 
magnetic and electrical properties and the features of design 
of the machine. However, if it is not practicable to return 
the motor to the manufacturer, the following may be of 
assistance. As no data are given in regard to the design of 
the motor, the following discussion will be general. The 
writer assumes that the motor in question is of the indue- 
tion type, and that the frequency and number of phases 
of the supply current at 110 volts is the same as the fre- 
queney and number of phases for which the motor was 
originally designed as no mention is made of these features. 

The formula for the speed of an induction motor is 
R. P. M. = 60f/p, where, 

R. P. M. = revolutions per minute; f — frequency; p 
== number of pairs of poles in motor. 

From this formula it will be observed that the speed of 
the motor varies directly with the frequency of the supply 
current and inversely as the number of pairs of poles for 
which the motor is wound. Hence if the supply frequency 
remains the same and it is desirable to rewind the motor for 
the same speed, it is necessary that it have the same number 
of poles as the original motor. 

From transformer relations, E = [V2 Xr Xf Xn 
gm] + 10°, where, E —- effective value of primary emf per 
coll; f = frequency in cycles per second; m == number of 
turns in series per primary coil; dm == maximum value of 
total flux threading through the coil. : 


Ans. 
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Since it is desired to obtain the same power from the 
motor at the same speed, it is evident that ¢, must be the 
same since in both cases the magnetic circuits are identical, 
also the frequency f being the same in both eases, the factor 
[V2 x f dm] + 10° becomes a constant and may be repre- 
sented by k. Substituting this value (x) in the above form- 
ula the latter becomes, E' — k n. 

Substituting numerical values for E the equation be- 
ecmes, 

220 ==K n and 110 = kn, orn, = 1/2. 

The total power delivered to the motor is W = E I, 
where I — primary current. In both cases the power de- 
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livered to the motor is approximately the same and W = 
220 Ie aOR or Li) 2 9. 

From the above deductions, it is evident that the 


motor should be rewound for the same number of poles as 
formerly, using the same distribution and connections as at 
present except that only one half the present number of 
windings per slot should be used. The wire used should 
have a earrying capacity double that used in the original 
winding. With the motor rewound in this manner the speed 
and horse power of the motor when wound for 110 volts 
should be the same as previously, when wound for 220 volts. 
Louis D. Webster, (IIl.) 
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| New Apparatus and Appliances | 


ho 5 
A New Diehl Bracket Oscillating Fan. 

A wall type oscillating fan similar to the one shown in the 
accompanying illustration was originally designed by the 
Diehl Mfg. Company, of Elizabeth, N. J., for textile mills 
manufacturing cotton fabrics to cause an even distribution 
of moisture laden air to the fabrics. In the design for 
this purpose the fan body is entirely enclosed and moisture 
proof. Due to the demand for a fixed wall oscillator for 
general commercial use, the original design of this fan has 
been slightly changed and is described as follows: 


~The fan as shown consists of a cast iron bracket in- 
clined at a fixed angle of 25 degrees, equipped with ball 
bearings allowing the fan body to oscillate with a minimum 
of friction. The oscillating mechanism is entirely concealed 
within the rear end cover leaving visible nothing but the 
revolving disk and lever. By twisting a knurled head in 
the disk the are of oscillation may be varied in three steps 
from 90 degrees to zero, at which point the fan stops oscil- 
lating. To take up the forward thrust, the fore part of 
the shaft is supported by a ball bearing. The body casing 
and end covers are of pressed metal and the motor frame 
is composed of laminations, adding materially to the effi- 
ciency of the fan. A speed regulator, giving three running 
speeds, has been designed for use with this fan, but is fur- 
nished only on special order and at an additional price. 


A New Bracket OSCILLATING FAN. 


} (Ce) 1 SS 1 


: ner 
Forged Steel High Tension Pin. 

A new forged steel high tension pin for use on trans- 
mission lines ‘has been produced by Hubbard and Company, 
of Pittsburgh, Pa., which is designed to overcome the in- 
herent defects of malleable and east iron supports for 
In addition, it is claimed that the 

present design of this pin is lighter, stronger and cheaper 
than any type of center bolt separable thimble pin. The 
tapered collar of the thimble of the forged steel pin which 
is of malleable iron, greatly reinforces the pin at its small- 
est diameter, thus allowing the use of the standard type 
of thimble without any reduction in the strength of the 
pin. When a stress is applied to a pin having a long 
center bolt, the bolt will stretch considerably, allowing a 
_ deflection, which in one case amounted to 5%-in. under a 


high tension insulators. 


Prerce New Foraep Stee, Hien Tension Pins anv Bo- 
Arrow Cross ARMS. 
horizontal pull of 1750 Ibs., while a forged steel pin sub- 
jected to an equal stress deflected only 4-in. There are 
no welded joints in this pin, as it is forged from a solid 
bar of open hearth steel, insuring freedom from flaws. It 
ean be furnished plain or galvanized to meet the N. E. L. 
A. test in the sizes shown in the accompanying table. 
This pin is made in two styles, shown in Fig. 1, a long 
shank pin, for use with wood or channel steel arms, and 
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a short shank type for use on arms of angle section, in- 
eluding the “bo-arrow” arm and high tension extension. 
Fig. 2 shows the type A “bo-arrow” arm equipped with 
the new pins. 

The malleable thimble used with the forged steel pin 
is also used with the high tension channel steel clamp pin 
for wooden and angle steel arms, and with the various 
types of pole top pins manufactured by Hubbard and 
Company. All of these pins, together with the Peirce 
cone type sheet steel pin, are described in the Hubbard 
Reference Book of Transmission Line Construction, which 
is ready for distribution. 

TABLE OF DIMENSIONS QF FORGED STEEL PINS. 


No. A B CG D 
2806 67 24” a Pigg an Ree 
2807 ae 24” 4 ay, 
2808 9” 3Y,” Wy” 114” 
2809 10” 314” 14” 

2810 We 334” Wee 
2811 1k 334” evs 
9812 16” 334” 1%” 
2813 6” 214” cee a? ue 
2814 (ee ee pair “4 Lae 
2815 84 314” 14” 114” 
2816 alti BY,” 14” 
2817 eG B34" ee 
2818 14” 334” 1b ee 
2819 16” 334” 1%” 


A French Refrigerating Machine. 

This machine has been in operation in France for some- 
thing like seven years. It is arranged so that it ean be 
apphed to any refrigerator (and in the larger sizes to a 
series of refrigerators), and produces temperatures lower 
than can be secured with ice, 
better sanitary conditions that 


giving a dry cold and the 
go therewith. At the same 
time the machine makes such actual ice as is required for 
table use and for drinks, and holds ready for instant use 


enough ice to take care of special requirements, such as 


making ice cream, ete. 
The difficulties whieh have up to the present 


time stood in the way of sanitary household refrigera- 
tion have been the complication involved in all the 
refrigerating machines available. Most of these ma- 
chines have used either ammonia or earbonie acid, both of 
which are subject to considerable danger of explosion from 
improper handling of the machine. ‘The cost of operation 
of former machines has also been a serious handicap. The 
appearance on the American market of the French machine 
-—namely, the Audiffren-Singrun refrigerating machine— 
marks an advance in the art of refrigeration along original 
lines. It is the invention of the Abbe Marcel Audiffren, a 
professor of physics at the former Catholie College al 
Epinal, France. 

In appearance the Audiffren-Singrun refrigerating ma- 
chine is practically a large dumbbell with a pulley on the 
end. It consists of a shaft having a hollow drum on one 
end, another drum at the middle, and a pulley at the other 
end. 
rate in the drum at the end of the shaft, drawing the gas 
resulting from this evaporation in the middle drum through 
a passage in the shaft. In this middle drum the gas is 
compressed and returned to the liquid state after giving 


The machine operates by causing a liquid to evapo- 


out its heat, and is then allowed to pass back to the end 
drum through a second passage in the shaft to be re- 
evaporated and repeat its eycle of operation. The end 
drum thus becomes cool and the drum at the middle becomes 
warm. Water is kept supplied to the middle drum to keep 
it from becoming too warm, and the cooling effect of the 
end drum is used to cool brine (common salt and water), 
which brine is then circulated through cooling coils whieh 
may be placed wherever it is convenient. 


A Frencu REFRIGERATING MACHINE. 


Refrigeration secured by these machines is applied to 
practical service by pumping the brine which has been 
cooled up to and through the cooling surface which may 
be placed in the refrigerators to be cooled. Various de- 
signs of cooling surface have been developed for use with 
the machine, a number of which have been developed in 
this country in adapting the machine to the different con- 
ditions existing here. The machine is also arranged so that 
it starts and stops automatically under the control of the 
temperatures in the refmgerator being cooled. In this way 
no power is wasted. When the requirement for refrigera- 
tion ceases the consumption of power and water is auto- 
matically cut off. The H. W. Johns-Manville Co., New 


York City, is the American builder of the machine. 


Splicing Sleeves -for Cable. 

A splicing sleeve for use with cables has been devised 
by Hickey and Schneider, of New York City, made up of 
annealed seamless copper. It is claimed that ‘these sleeves 
enable the making of splices in cable quickly and have 
ample strength and conductivity. In facet, tests recently 
made on special annealed seamless copper splicing sleeves 
for a %-inch copper-clad steel cable to be used on the lines 
of the Utah Power & Light Company proved that a splice 
made with these sleeves was stronger than the eable, since 
in all tests made the cable broke without doing any dam- 
age to the sleeve. The pull which was put on this eable 
before it broke was 19,500 pounds, which is within 2% 
per cent of the given tensile strength for this size of cable. 
This form of splice is now in use on copper cables up to 
500,000 em. It is also extensively used for splicing steel 
grounding lines up to one-half inch diameter, and tests 
made on high strength steel cable proved that the eable 
would break without doing any damage whatever to the 
sleeve. 

Tests which have been made on copper eable to deter- 
mine the conductivity of this form of splice have proved 
it to have an electrical conductivity of over 238 per cent of 
a piece of cable of similar length. The success of this form 
of splice is principally due to the special annealing process 
which this sleeve is put through and the shape of the eross 
section. It is made so that when ‘twisted together it forms 
a homogeneous mass, thereby making a perfect electrical 
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contact, and binding the wires so tightly together that they 
eannot slip. One of the principal features of ‘this sleeve 
is that it is not necessary to twist the wire at a sharp angle 
in order to make an efficient splice. For this reason it is 
claimed that the conductor will not be weakened by a 
severe twist or bend at too sharp an angle. These sleeves 
for all sizes, it is claimed, will make a splice that will not 
weaken the conductor more than 2% per cent of its guar- 


anteed tensile streng'h. 


This department is maintained for the contractor, | 


} manufacturer and consulting engineer. 


noo nnn 
The Birmingham Railway, Light & Power Co., 


ALABAMA, 
Bacon & Davis to do engineering work in 
extensions and improvements to the electric 


a 
Electrical 
Construction News 


BIRMINGHAM. 
has engaged Ford, 
connection with 
lighting system. 

BIRMINGHAM. The Tide Water Power Co., plans to secure 
a franchise for the installation of a street railway system making 
connections with the present main lines and to all the principal 
suburbs of Birmingham. 

OZARK. The city is planning the purchase of three 100-horse- 
power boilers, a 20-kilowatt generator and switchboard and a 
300-horsepower Corliss engine. A. F.. Dowling is superintendent. 

FLORIDA. 

HERNANDO. The Florida Power Co., of Ccala, has closed a 
contract with Dunnellon Phosphate Co., to furnish six phosphate 
plants with hydro-electric power. The company will build a sub- 
station at Hernando and install three 50 K.y.a. water cooled 
transformers, stepping down from 60,000 volts to 11,000 volts. 
The distribution lines will be constructed for 11,000 volts and 
stepped down at the consumer to 2,200 volts. 

MUSCOGHRE. J. W. Harzey is promoting the construction of 
an hydro-electric plant across Perdido River and to construct 


transmission lines to Pensacola, Fla., Mobile, Ala., and other 
cities. 
‘CHIPLBY. The Chipley Light & Power Co., in considering 


the installation of a 10-ton ice plant, to be operating in connec- 
tion with the central station. The purchase of new equipment 
is contemplated. 

TAMPA. The Tampa Electric Co.. is to increase its capital 
stock in order to finance the construction of improvements. 

GEORGIA. 

MADISON. The electric light and water works is to rebuild 
its plant and will desire some new equipment. U 

VILLA RICA. The Villa Rica Electric Light & Power Co., 
has under consideration the enlargement of its generating station 
by the purchase of a 50 K.yv.a., 2,300-volt generator and trans- 
formers. W. B. Powell is general manager. 

VALDOSTA. The construction of a power plant on the Wil- 
lachoochee River about three miles from Valdosta is under con- 


sideration. A. B. Langford, of Valdosta, is civil engineer in 
charge of surveys. 
WAYCROSS. The Hebard Cypress Co., is adding generating 


equipment to its plant, including a turbo-generator, and will sell 
electrical energy to the Ware County Light & Power Co., for the 
operating of its electric railway system. 

> KENTUCKY. 

BARBOURVILLE. The Barbourville Electric Light & F'ower 
Co., is planning changes to its electric lighting plant. 

DAWSON SPRINGS. The Dawson Light & Power Co., has 
recently been organized to take over the electric equipment of 
the Dawson Milling Co., and will operate this plant and local 
transmission lines. [E. A. Stephens is manager. 

HARLAN. The Kentucky Utilities Co., of Lexington, Ky., has 
purchased the electrie lighting plant of this place and will operate 
it until transmission lines to the city can be completed. 

HORSE CAVE. It is reported that P. G. Vaughn and J. G. 
Morton will install a 250 Kw., D.C. generator with switch- 
boards, and a 50-horsepower boiler and 30-horsepower engine. 
Transmission lines will be constructed and an electric lighting 
business done. 

MURRAY. ‘The city light company is to place its feeder 
wires underground in the business section and install an orna- 
mental street lighting, carrying four 60-watt tungsten lamps. 


LOUISIANA, 
The De Ridder Light & Power Co., is planning 
of an electric power plant to cost approximately 


DE RIDDER. 
the construction 
$30,000. 

SINGER. J. 
ice and electric 


W. Brown is planning the construction of an 
light plant. 
MISSISSIPPI. 
ABERDEEN. The city expects to purchase a 150-horsepower 
engine in the early future. D. A. Stimson is superintendent. 
GREENWOOD. The electric light and water works commission 
is to purchase a 500 Kw. three phase, 60-cycle, 2,800-volt turbo- 
generator with auxiliaries and switchboards. R. Stott is manager. 
NORTH CAROLINA, 
IENDERSONVILLD. The Hendersonville Power & Light Co., 
plans ‘the construction of a dam across the Big Hungry River. 
LONG ISLAND. It is understood that George H. Brown, of 
Statesville, N. C., is planning the construction of a hydro-electric 
plant at Buffalo Shoals. The development will consist of a con- 
erete dam and a plant of from 1,500 to 2,000 horsepower. 
WILSON. Plans and specifications for improvements to the 
electric light plant have been completed by B. B. White, an 
engineer of Charlotte, N. C., and bids will be rece'ved after the 
bonds ‘have been sold. The cost will be approximately $80,000. 
LOOKOUT SHOALS. The Southern Power Co., of Charlotte, 
N. C., has decided to develop a water power at Lookout Shoals. 
This will be the fifth plant to be constructed by the company. 
WILMINGTON. The Tide Water Power Co., is to construct 
a six mile transmission line and purchase auxiliary equipment. 
Raymond Hunt is superintendent. 


SOUTH CAROLINA. 
ALLENDALE. The city has engaged the J. B. McCrary COs 
of Atlanta to construct an electric light plant 


ANDERSON. The Southern Public Utilities Co., plans certain 
changes and improvements at F'ortman Shoals and in the city. 


It is planned to expend about $75,000 at Portman Shoals for 
replacing the equipment recently destroyed by fire. 


ST. GBORGE. ‘The city has contracted with the Modern 
Equipment Co., of Savannah, Ga., to install an electric light 
plant. 

WOODRUFF. The street lighting system will be changed 


from are lamps to tungsten series. Energy is furnished by the 


South Carolina Power & Railway Co. 


TENNESSEE. 

NASHVILLE. The Muscle Shoals Hydro-Hiectric Power Co., 
has entered a bid for a 100 year franchise on the water power 
development at Muscle Shoals, Ala., on the Tennessee River. 
This bid includes a payment of $3,000,000 in cash on completion 
of locks and substructures and power houses and yearly pay- 
ments of $75,000 at the end of the first year, $125,000 at end of 
second year, $150,000 at end of third year, $175,000 at the end 
of the fourth year, $200,000 at the end of the fifth year, and $240,- 
000 each year thereafter, together with a payment on installa- 
tion of 30 cents per horsepower per year for each horsepower of 
installed capacity shown at the switchboard. Another bid was 
meceived on June 24th of 1918, from C, BE. Jones, of Chattanooga, 
being a cash bid of $6,250,000 upon completion of locks, dams and 
substructures of power house. 

NASHVILLE. The Nashville Railway & Light Co., plans to 
reconstruct approximately 30 miles of street railway line in the 
early future. The Detroit and Nashville Construction Co., has 
been employed to do the work. ’ ; 

PITTSBURG. The Pittsburg Power Co., is planning to im- 
prove its electric light plant by an expenditure of $15,000. 

THE ELECTRO DEVELOPMENT COMPFIANY, 416 Broadway, 
New York City, has produced a new long life flaming are lamp. 
This lamp is described as a short flame, long life lamp of low 
current consumption designed for alternating current cireults of 
all frequencies in multiple and series types and also in direct 
current multiple and series types. 


ee 


PERSONALS. 

MR. 8S. WOURPF, formerly manager of the Cleveland office of 
the Allis-Chambers Mfg. Co., has been appointed Chicago mana- 
ver for the DeLaval Steam Turbine Co., manufacturers of steam 
turbines, centrifugal pumps, centrifugal air compressors, speed 
reducing gears, ete., with offices in the Peoples Gas building. 

CHARLES H. EGLER, for nine years general manager of the 
Ambursen Hydraulic Construction Company, Boston, Mass., in 


charge of construction work, has become connected with the 
Aberthaw Construction Company, of Boston, and will have 
charge of all dam and reservoir work for this company. Mr. 


Eglee has had unusual experience in the building of all types of 
dams. In his new connection he will have opportunity to carry 
on the same sort of work, as well as sea walls and other struc- 
tures of similar character. While the Aberthaw Company has not 
previously been active in the building of dams, it has success- 
fully completed thirteen of these structures, five being of con- 
siderable importance in size and cost; also a number of tide 
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walls, concrete bridges, etc., 
eral sort of experience. 

MR. F. S. MONTGOMBPRY, Southern sales manager of the 
National Metal Molding Company, at Atlanta, Ga., announces that 
the company’s southern office will be moved on February (st to 
larger quarters in the Healy \building, a new Atlanta skyscraper. 
The present location is in the Fourth National Bank building, 
Atlanta. 

L. M. ROBERTSON, of Birmingham, Ala., who for some time 
has carried on an electrical jobbing business in the South, an- 
nounces that on January 1st his business was taken over by 
the Robertson Sales Company, Ine., 1905 American Trust build- 


all of which call for the same gen- 


ing, Birmingham, Ala., with L. M. Robertson, president and 
treasurer and F. A. Robertson, vice-president 
LINN O. MORROW has been appointed manager of a new 


branch office of the Cutter Electrical Mfg. Company, at Indianap- 
olis, Ind. Mr. Morrow has been connected with the Cutter Com- 
pany for over six years, having spent some four years in the 
engineering department. The Indianapolis office will be under 
the supervision of H., F. Darby, Jr., district manager of Chicago. 

MR. BE. J. PIETZCKER, formerly southwestern sales manager, 
has been made western and southwestern sales manager of Stand- 
ardard Underground Cable Company in charge of the 
and St. Louis offices, the combined territory of which 
embraces the Mississippi River Basin. He will divide his 
time between these two offices. Mr. Pietzcker has been con- 
nected with various branches of the wire and _  eable 
industry substantially throughout his entire business experience 
and is especially qualified to serve the customers of a company 
which devotes its entire energies to the field of electrical wires 
and cables and their accessories. He was born in Rochester, 
Ohio., December 22, 1857 and at first was connected with San- 
born and Warner, who operated under territorial contracts with 
the Washburn & Moon Mfg. Co.; upon their expiration in 1891 
he was regularly connected with the latter company as Southern 
Sales agent, for the states of Texas, Louisiana and Mississippi and 
the Republic of Mexico. In 1897 he was transferred to Chicago, 
in charge of city sales, until the Washburn & Moon Co., was 
absorbed by the American Steel & Wire Co., for which company 
he later attended tthe Paris Exposition as a representaive in 1900, 
and was subsequently connected with its Chicago office as sales- 
man and expert in the rail bond department. In 1902 he joined 
the forces of the western sales department of the Standard Un- 
derground Cable Company under Mr. J. R. Wiley in Chicago, 
where he continued until January 1st, 1905, when the St. Louis 
office as established under Mr. Pietzcker’s charge. Mr. Pietzcker 
is a member of various organizations, including among others 
the Missouri Athletic Club, Midland Valley Country Club, St. 
Louis Amateur Athletic Club, Engineers’ Club, League of Elec- 
trical Interests; he is also a Mason and a Shriner; member of 
the Knights of Pythias, Knights of Honor, an associate member 
American Society Mechanical Engineers and American Society of 
Electrical Engineers, and member of the Jovian Order. 

Mr. W. M. Rogers, formerly chief clerk and assistant to Mr. 
Wiley at Chicago, has been appointed assistant western sales 
manager with headquarters at Chicago. Mr. Rogers has been 
connected with the Chicago office of the company since December, 
1900, and is already well known personally to very many of the 
company’s customers in that territory. Mr. R. C. Houck, who 
has been appointed assistant southwestern sales manager with 
headquarters at St. Louis, has been connected with that office of 
the company since its organization in 1905, during which time 
he has represented the company as a salesman throughout its 
extended territory in the southwest. Mr. E. B. Woodbury is 
added to the selling force of the St. Louis office and is trans- 
ferred for that purpose from the general sales department of the 
company at Pittsburgh, with which he has been connected for 
the past six years. 

These changes in the organization of the Standard Under- 
ground Cable Company are due to the death last fall of Mr. 
J. B. Wiley, who for nearly twenty years was western manager 
at Chicago. 


Chicago 


OBITUARY, 


EDWIN EMERSON NOLAN, head of the materials disposi- 
tion department of the Westinghouse Electric & Mfg. Company, 
East Pittsburgh, Pa., died at his home, 517 Center St., Wilkins- 
eurg, Pa. on Tuesday January 138th. Mr. Nolan began work 
with the Westinghouse Electric Company in 1887, just about the 
time it began operations on Garrison Alley in the city of Pitts- 
burgh He was subsequently made superintendent of the Alle- 
gheny factory of the company and as such had charge of build- 
ing the first alternating-current generators for the Niagara plant, 
an installation which afterwards became famous throughout the 
world. He retained his position until the factory was con- 
certed into a foundry. 

In 1898 Mr. Nolan was sent by the Westinghouse Blectric & 
Mfg. Company to France to establish a factory at Havre, in which 
position he remained until 1902. At this time he returned to 
the United States, and on account of his familiarity with West- 


inghouse apparatus was placed in charge of the materials de- 
partment, a position which he held until his death. Mr. Nolan 
received his early education in Mexico, and from his sojourn 
among the foreign population acquired a ready speaking knowl- 
edge of several foreign languages which made his services unu- 
sually valuable to the company in dealing with its numerous 
foreign interests. Mr. Nolan was a mechanical engineer and an 
inventor of considerable ability, one of his inventions being now 
in use on the modern street railway motor as manufactured by 
the Westinghouse Company. 


INDUSTRIAL ITEMS. 

THE ELECTRICAL TESTING LABORATORIES of 80th St., 
and East End Ave., New York City, announces several changes 
in its official and executive staff. The present organization is 
made up as follows: J. W. Lieb, Jr., president; Clayton H. 
Sharp, vice-president; Preston §. Miller, Secretary, and Jos. Wil- 
liams treasurer, with F'reston §. Millar, general manager; Clayton 
H. Sharp, technical director, and F. M. Farmer chief engineer. 

THE LUX MANUFACTURING COMPANY, after February 1st, 
1914, will be located in the Factory Terminal building, Hoboken, 
N. J. Both factory and general offices will be located at this: 
address, which is opposite 23rd St., Manhattan. ‘The Company 
has in the past been located at 50 to 54 Grove St., New York 
City. Through this move larger and more convenient quarters. 
are available in a new ten-story building. 

THE CHATTANOOGA MANUFACTURERS’ ASSOCIATION 
has established a permanent exhibit of Chattanooga made goods 
with special means used to demonstrate these products. ‘The 
exhibit is housed in a four-story building 50 by 110 feet deep, 
with a floor space used for exhibits of more than 12,500 square 
feet. The exhibits are those cf 130 of the 286 manufacturing or- 
ganizations in the city, representing a capital of $35,000,000. 
Among the exhibitors are the Tennessee Water Power Company 
and the Chattanooga Armature Works. 


THE CUTTER ELECTRICAL AND MFG. CO.; of Philadelphia, 
Pa., manufacturers of I-T-E circuit breakers, announces the 
opening of a new branch office in Indianapolis, Ind., under the 
management of Linn O. Morrow. The territory served from this 
office will include Southern Indiana and Illinois, Kentucky, Ten- 
nessee and Missouri. The office will be under the supervision of 
H. F. Darby, Jr., district manager at Chicago. 

THE UNITED STATES LIGHT AND HEATING CO., Niagara 
Falls, N Y., has changed the location of its New York City 
branch sales office from 30 Church St., to 210 West 50th St. This 
change brings the New York service station and sales office in 
the same building The general sales offices of the company will 
still be located at 30 Church St. 

THE SOUTHERN FERRO CONCRETE CO., engineers and 
contractors, Atlanta, Ga., have been awarded the general con- 
tract for the erection and completion of the Columbus Hotel, 
Columbus, Ga., including the reinforced concrete skeleton frame, 
elevators, plumbing, heating, electrical work, fixtures, refrigera- 
tion plant, kitchen equipment, ete. The building will be ter 
stories high and will cost $200,000. Those interested in furnishing 
sub-bids should address Southern Ferro Concrete Co., Trust Co., 
of Georgia building, Atlanta, Ga. 
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USERS Say USEM 


Connectors are cheaper and 
better than soldered and 
taped joints. 
National Code. 
A Sample will Show YOU. 
US EM COMPANY, 209 West 33rd St., New York 


A ede ee Syringe Will Show 
Your Storage Battery Charge 


All users of storage batteries should have one of 


these gauges. By its use you will know the exact 
strength of your batteries, eliminating the inconven- 
ience occasioned by exhausted batteries. 

‘Simply insert the pointed tube of a Hydrometer 
Syringe in the storage cell opening, withdraw the fluid 
by means of the bulb and the specific gravity is indi- 
cated by the hydrometer in the cylinder. You should 
have one. 

Write for Particulars 


GENERAL SCIENTIFIC EQUIPMENT COMPANY . 
Mfrs., 2000 Market St., Philadelphia, Pa. 


ELECTRICAL ENGINEERING 


Vol. 46. 


PUBLICATION OFFICE 
DALTON, GA. 


EDITORIAL and ADVERTISING DEPARTMENTS 
GRANT BUILDING ATLANTA, GA. 


D. H. BRAYMER, Editor. 


A. G. RAKESTRAW 

H. H. KELLEY ‘ ; 

F. C. MYERS Associate Editors, 

L, L. ARNOLD 

SUBSCRIPTION RATES 

DOMGWerenetacsaecee< Ac Sete daedecwioacnalaseee $1.00 For Two Years 
CONEUGsca cen eg tensa sew ceansuSeas eens ane -osaeasens == $1.00 Per Year 
Foreignit sso s= 52 en ont eee conn ss ose e dee ceases bebe eoeecse $1.50 Per Year 


Complaints of failure to receive ELECTRICAL ENGINEBRING 
regularly or of any errors of any nature, should be promptly 
made to the Atlanta office. 


Advertising copy or change orders for standing advertisements 
must reach the Atlanta office by the 5th of the month preceding 
the month of publication. 


Entered at Dalton, Ga., Postoffice as Second-class Matter. 


This Issue 9,000. 


CONTENTS. 
Sea Oven One POby iE-OSSID IG Tiel. aire sic cia ete «step vem deine o ncieh ¢ sie 111 
Southern Train to Philadelphia N. E. L. A. Convention....... 114 
August ‘Convention of Southeastern Section N. E. L. A........ 114 
Second Hydroelectric Development on the Ocoee River by Ten- 
HS JEON RSAC. p Ska Sapo JOCRmOMInO CU OUDOOUCD DO UD GOGO NU nUImOr 115 


Important Considerations When Ordering Power Transformers, 
Py Uae came) ACV Shia es = sora ot ener ay ar etexaiaisis/ofhia/rassie. oi aise gis ain eielsse iajs¥sle\e.e-9 48,3 120 


Testing Polyphase Station Watthour Meters, by H. A. Cozzens.122 
Some Important Characteristics of Small High Tension Sub- 


SEATS TLV SeVV s |X OMNG o LUT! Wa stercyslatsvarsislere sielete/ sci evelela-oc¢fesie ie 12f 
The Design, Installation and Operation of Street Lighting 

Systems, by James M. Pursell, Tl: .c......cccwceccesnseccs 128 
Characteristics of Alternating Current Circuits, by A. H. Tim- 

UME PBN Salento tetas Sara a eo eae e dele ea ahele emma siieeeeene's 131 


Augusta-Aiken Railway and Wlectric ‘Corporation Formally 
Starts Equipment at New Power Station on Savannah River.133 


Reorganization of Chattanooga Railway and Light Company...135 
Data on Southern Central Stations 
Society for Electrical Development Now Officially Active....... 134 
Winnipeg Blectric Railway Company Plans 40,000 Hp Hydraulic 


SRSGELO ICT te hela tere eteraiete amber vteletlo0d ele tates elec level erateye) steele twee 'e cleave’ 134 
New Business Methods and Results— 
Line Extensions—Spring Business and Appliance Exploita- 
ERO AE, a eicteie iat otal arate corse teins ecclerelines ny ellsloasrisuscrigiel velo tere’ tose oie vis, 00°erete 135 
Educational Work in Blectrical Merchandising.............. 137 
R. L. Lindsey, Durham Traction Co., Outlines Methods for 
Hoostine Business: in’ Durlvamy N. Co a ccls scl c wns oc acs 189 
Thomas Campbell, Duquesne Light Co., Outlines Policy of 
COMPA Ye Ol TAI DL MEU CW SIS) get «everest n civic ese © eum cisieuesenelejensie a)» 140 
‘(Chieago Meeting of N. E. L. A. Commercial Section Com- 
RL MMe Tata voreile arate cisael seeisis ie! SMe tals elcta.la inieio'= feleioe te late! ae lave ielaile dole ers 140 
Questions and Answers from Readers ...........csecccecccecees 141 
EWA TAEA PUG QRAL APPLIC CR: 000. 6;<:0 050.s,016)soic pyeinleials/aiere. nietaiaine 0 613 148 
SCE SCA GORSLEUCELONG UNG WE), <isjocieiers; slo orsieoteiai slofeieieisin ls idle’ «\einisias)< 150 
Personals ..... : BIOS SUS BO7 OOO Oboe a oupletareiel diets receteratetste-efeiar’ 151 
Reaaed Sipe LENCO es erate. S cictaet crave’ o 9 eiaiexo cess) #01 6)0).01 >, 10, (avele ai evoyeyerleve) steve jarsve/ere 152 


MARCH, 1914 


Is a Power Monopoly Possible? 


In the January issue of Electrical Engineering, we pub- 
lished the opinion and comment of a reader, on the regula- 
tion of the water power business as a monopoly, under the 


heading of “The Power Trust and Public Distrust.” The 
heading was considered appropriate because it embodied 


two popular phrases used in connection with a discussion of 
water power regulation, and it has served the purpose in- 
tended, namely, to call in comments from those who object 
to the use of these terms in this connection. We thus take 
this opportunity to present our viewpoint of the situation 
and eall attention to a few pertinent reasons for the coining 
of these terms and to give their true significance or lack of 
such. 

First of all, we ask, “Is a power monopoly possible?” 
Second, “Wihy should the public be distrustful, and in 
fact, is there a logical reason for such to exist among think- 
ing individuals who kmow anything about the water power 
business or any other phase of public utility service?” 
The first question is decidedly debatable—one involving the 
much discussed ideas of conservation and the exploitation 
of natural resources by private capital. Suffice it is to 
say that such discussions have proceeded far enough to 
cause those on both sides to recognize that competition in 
the rendering of public utility services, including steam 
railway, electric traction, gas, water, electric light and 
power, telephone and telegraph service, is ruinous to quality 
of such service and does not properly regulate it. Further, 
competition causes waste of capital through duplication of 
plants, duplication of transmission and distribution lines, 
duplication of office facilities and those who take care of 
such details, besides the carrying in stations of useless and 
non-productive machinery. In a restricted field, such as 
served by the majority of publie service corporations, if such 
a ‘waste is permitted to go on, it can only mean one thing 
—the erippling of a meritorious industry and the suppress- 
ing of a notable achievement thus far gained in the United 
States, as in no other country, namely, the enterprise and 
courage of energetic men who have demonstrated that the 
resources on which they work ean be made available to 
each and every citizen at a fair price, if not handicapped 
by unfair policies and unfair laws. 

On account of this situation, utilities are now being re- 
cognized as so-called “natural monopolies.” The use of 
the term monopoly we believe is unfair in this case in view 
of the prejudice now existing in the lay-mind of the term 
in its narrow sense and the proneness of unscrupulous and 
unthinking politicians to grab at this straw and keep alive 
such a feeling at times when it can serve their selfish ends. 
A better substitute for the term “monopoly” in this ease 
would be “privilege”—privilege by virtue of available cap- 
ital, available ability, and available enterprise to render 
a service that will better the conditions under which the 
general public works and lives, and to produce a commodity 
that can be contracted for or not, as one’s judgment may 
dictate, the contracting for or not causing no obligation or 
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tax that is beyond individual control and governed by 
popular clamor. 

Our correspondent makes the statement that the water 
powers of this country are going to be monopolized. He 
seems to think that ten’ financial interests will eventually 
gobble up every water fall and string a network of lines 
that will criss-cross this country until every electric light 
and power user has been eaught by the gills, when this 
net will be lifted to allow some unscrupulous giant to go 
through the pockets of, the victims for the change that may 
be available. This we are sure is an unfortunate impression 
to gain from the trend of development by public utilities 
and the large benefits that have been possible only through 
such developments. We do not propose to favor such an 
idea with recognition by an argument. further than to eall 
attention to the fact that during the past two decades, with 
consolidations of electrical organizations increasing in num- 
ber and holding organizations gradually growing in strength 
and consequently in usefulness, the price of service from 
publie utilities has been continually reduced, in the face of 
higher prices for labor, greater demand for high salaried 
and skilled specialists, greater cost of materials, and in- 
creasing demands of the public per Kw-hour served. The 
popular idea that formerly immense dividends were earned 
on capital invested is entirely at fault and the only reason 
that utilities are now able to satisfy their investors, is on 
account of their ability to show that with an increased 
knowledge of the business has come an ability to render 
a better quality of service at less cost per unit and an 
ability to use all equipment more efficiently through study- 
ing the nature of demands and the diversity of loads. With 
this in view the cost of service has been better standardized 
and the rate due to particular volumes of business been ad- 
justed to that deserved. With the development of our 
water power systems, connecting as they do many large and 
small towns, the solution of this situation has been largely 
brought about, for it has been learned that the nature of 
the demands of all are sufficiently different to build up a 
load with favorable characteristics as regards reducing and 
properly distributing the eost of individual service. 


Our correspondent also takes up governmental regula- 
tion showing it to fbe a punishment for inordinate profits 
and improper exploitation methods. Without a question, 
proper regulation of utilities by publie service commissions 
has become one of the greatest assets to the former that has 
yet come to them. The activity of commissions properly 
made up, such as the Wisconsin Commission, has brought to 
light and given publicity to certain features of public ser- 
vice operation that the public never dreamed of nor would 
have believed if made known by the utilities themselves. 
Such commissions have, through investigation, made known 
certain facts in regard to the cost of serving aggregate 
and individual demands and it is certain that eventually 
they are to be of the greatest help in establishing rates 
suited to the varying conditions throughout this country. The 
commission of the proper type has caused and will as time 
wears on, continue to cause the unscrupulous politician to be 
very cautious in his remarks and attacks on public utilities. 
Last and most important, public service commissions of 
the right sort are now recognized as a court of final settle- 
ment of differences between both public and utility, where 
the decision is in favor of the one most deserving, based 
upon actual facts that ean be produced. On account of 
these features, regulation by publie service commission is 


’ 


now not considered a punishment, but is heartily indorsed 
and weleomed by every progressive public service corpora- 
tion and few do not deserve a place in this class. 

As to the situation created by government regulation and 
operation, such as that existing in the territory controlled 
by the Ontario Hydro-Electric Power Commission, we are 
particularly fortunate to be able to present here a few re- 
marks in answer to the comments of our correspondent, 
from one whose name is well known to our readers as the 
author and engineer who came to the rescue and was brave 
enough to assist in the warding off of a similar calamity in 
the state of New York in 1912. We quote Reginald Pelham 
Bolton in what follows: 


“Regulated monopoly is the order of the day. This principle 
is radically opposite to the Canadian principle of unregulated 
and destructive competition, duplicating investments and consti- 
tuting economic waste. It cannot be called ‘proper governmental 
regulation.’ A power monopoly is not possible, as long as coal, 
oil, gas, peat or other fuels are available. ‘The dubious economic 
value of water power is little known and its dependence on steam 
as an auxiliary and means of continuity is not properly compre- 
hended. The cost of developments of water power is excessive, 


‘and even though it may look reasonable per unit installed, such 


units are not of the same relative value as a steam unit, which is 
flexible in energy consumption, and can ‘be operated to parallel 
the fluctuations of demand for energy. To create a power monop- 
oly it would be necessary to corner all the fuels, before it could 
become effective. Existing power companies are monopolies only 
to the extent of their franchise rights, and these are readily 
regulated by suitable legislation. 

“The best way to develop any water power that is economically 
advantageous and evidence is lacking that most of them are so,— 
is to permit private capital to do it and thus likewise take the 
chances of its being of ‘real value. A state system of operation 
will ‘be more expensive, both in installation and in operation. If 
state owned, then a suitable value can be placed on the water, 
but this should be variable, based on relative value of other 
sources of energy. A waterfall in any district where fuel prices 
are high may lbe a source of profit and pay a relatively high 
price for the water rights, but if fuel should be found nearby, 
its whole value would disappear. 

“The instance of a local steam power company buying the out- 
put of a hydro-electric plant as stated by a correspondent in the 
January issue of Hlectrical Hnigineering does not prove anything 
except that the continuity of service in the city is of more value 
than the hydro energy, which is undependable without the steam 
plant. The service of Toronto, in ‘Canada, has been down and 
out, sometimes for a whole day at a time, and the only service 
maintained was that of the steam power plant of the Toronto 
Electric Comipany. 

“People are easily deceived by low prices per annual ‘horse 
power, not knowing that when translated into the actual usage 
per kilowatt hour, it is greatly enhanced. The apparent low 
prices prevailing in Ontario are very deceptive in this way. 
\Average ‘prices per kilowatt hour of usage are very similar in 
Toronto and Albany, N. Y., and some classes of service are 
cheaper in the latter city. 

“As far as the operations of the Hydro-Dlectric Power Com- 
mission of Ontario have gone, little has been effected that could 
not have been done by proper regulation, without any expendi- 
ture of public capital. Notwithstanding the arbitrary and con- 
fiscatory powers of the commission, it has not built or even pur- 
chased one water power development, because it found it did not 
pay to do so. They are getting low prices for raw energy from 
corporations which sunk enormous excess costs in developments, 
without a visible market for the output. ‘The price paid for its 
Niagara service of $9.45 per horsepower per year is only possible 
because the power station has other customers. ‘The estimate of 
a 100,000 horsepower plant at Niagara producing an annual 
horsepower for $4.95 was attainable only by ignoring palpable 
facts. The cost of construction could not be less than $120 per 
horsepower installed, and even on 80 per cent load factor, $150 
per horsepower of output. The fixed charges alone would be in 
excess of 8 per cent., or $12 per horsepower. 

“As to the results quoted by your correspondent, the ‘Toronto 
‘Company has been able to make good because its bonded in- 
dabtedness was only one-fifth of its municipal competitors. It 
has unloaded on the other system all the smallest and least paying 
class of consumers, and built up the best class of large load 
factor custom. 'The reduction in Ottawa of domestic rates from 
15 cents to 7 cents was not brought about by the Hydro-Dlectric 
Commission, but as a result of competitive business between the 
Ottawa Electric Company and the Consumers Lighting Company, 
prior to the advent of the commission. After the municipality 
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started on its course of trading in electricity, it bought up the 
Consumers’ system and the rates remained the same for several 
years. 

“In Winnipeg, the reduction from the 20 cent domestic rate 
was made by the Winnipeg Electric Railway Company, when it 
constructed its own hydro-electric ‘plant as an auxiliary to its 
steam plant. Private lighting and heating probably mean a loss 
to both systems at present, though the electric load is in the 
better position because it operates a railway and also has a large 
steam auxiliary. The company paid 11.5 per cent dividends in 
1911 as your correspondent infers, but prior to that date paid 
much less, and in the early days when it was a large factor in 
the upbuilding of Winnipeg, it paid nothing at all for nine years, 
and only 5\per cent for six years. It has averaged less than 8 per 
cent over its existence, which is not excessive in that region, It 
has meantime paid to the city in franchise taxes, etc., over half 
a million dollars. The Toronto Railway Company has paid the 
City in fifteen years $6,815,414, and has paid in dividends during 
the same period $6,386,884. 


“Whese facts do not find their way into conservationnsts’ 
theories or into Commissions’ reports. The Hydro-Electric Con- 
servation scare of power monopoly is a bug-a-boo,—an explodable 
bubble.” 


As to the second question raised, namely, the reason 
for publie distrust in matters pertaining to the management 
of public utilities, such exists largely on account of publie 
ignorance of technical considerations in connection there- 
with and the misused of such considerations through gener- 
alities which have created overestimates possibilities in the 
lay-mind, especially as regards the cost of water power. 
It is not generally known that water power is not the same 
as electrical power, and that between the water wheel and 
customer of the water power company, there are a number 
of obstacles each consuming a part of the energy repre- 
sented by the falling water, so that in many cases not over 
one-third of the capacity of the water wheels can be sold 
as kilowatt hours. In addition too little is known generally 
about costs of dams, cost of power houses, cost of right of 
ways and inealeulable costs on account of real and imagin- 
ary damages to properties surrounding developments, the 
costs of transmitting energy on account of mechanical re- 
quirements, such as towers, insulators, switches, switch 
houses, etc., before the customers meter is reached. The 
answer to the question, “Why has such information been 
so carefully guarded and little legitimate publicity given 
in answer to the many glaring statements about cheap 
water power?” will likewise be one answer to the reason for 
public distrust as it now exists. 


Distrust has again been created by the position the fed- 
eral government has taken on the matter of conservation. 
Granting the sincerity of those agitating and supporting 
the :present policy, it is certain that the true merits of the 
situation have not as yet been considered from the stand- 
point of securing for the general public the greatest good 
that is possible from water power sites. The effect of the 
present policy is now evident in the west where the sus- 
pension of water power development has had its expected 
results, not only upon communities depending upon such 
development, but on the entire manufacturing interests of 
the country, to say nothing about the withdrawing of capi- 
tal and the effect of temporary failure of the worthy pro- 
moters and builders on those who are to follow. We sub- 
mit to the decision of fair minded readers, the need of 
some united action against the policy whereby a government 
is permitted to grant a permit to install a hydro-electric 
plant costing millions of dollars, to use the stream flow for 
a restricted period and encouraged to stretch transmission 
lines in all directions and then as a penalty for this en- 
terprise, reserve the right to do anything that may seem 
fit at the expiration of the permit. Such action may take 
the form of forcing the company to remove its plant, which 
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would mean to abandon it, or renew the permit at no pre- 
viously stated rate, but one which may seem advisable in the 
minds of federal and state officers who may be in power 
at the time the contingency arises. Such officials can know 
little about the business history of the case and are usually 
men who have accomplished nothing in this world except 
in polities, and could neither devise such a project as re- 
quired to legislate against, nor, on account of ability and 
judgment, raise a dollar toward it. This sort of a policy, 
supported by our government, we believe largely responsi- 
ble for the public district that now exists in the manage- 
ments of the affairs of public utilities, and especially those 
companies who are spending millions each year in the de- 
velopment of water powers at a tremendous risk. 

The following remarks are quoted from a communica- 
tion from a:Southern central station manager who has had 
an extensive experience in the West and other parts of the 
country as well, and is a student of electrical development 


in a broad way: 
“When I first glanced at the article entitled “The Power Trust 


and Publie Distrust,’ in your January issue, I supposed it was 


headed in this manner for the purpose of attracting attention and 
that some most important and convincing facts or reviews would 
be found in the article. I did not find this to be the case, how- 
ever, and was disappointed. I do not know who is responsible 
for the title on page three, but believe ‘it is a misleading one, IJ 
do not believe that either the title or the article could be looked 
upon with sufficient seriousness by anyone really interested in 
this subject to be damaging to the business of hydro-electric de- 
velopment, although the article might give unthinking persons 
false impressions and erroneous bases for argument, but I take 
it that unthinking persons do not read Blectrical Engineering 
carefully, if at all, and that the article has therefore probably done 
no material harm. 

“T am not in a (position to answer the article very much in 
detail because I believe this would require a careful study of the 
references mentioned and as they include an annual report of the 
New York Conservation Congress the work would be quite la- 
borous. I feel satisfied, however, that careful reading of these 
reports would produce as many statistical facts opposed to your 
ecorrespondent’s conclusions as in favor of them. It would not 
be very difficult to show that your correspondent was mistaken 
in some of his deductions both from an engineering and financial 
standpoint. For instance, read carefully the following sentence 
appearing near the bottom of the second column on \page three: 
“One of the first acts after ‘thoroughly studying the situation 
was to contract to buy some 20,000 or 30,000 horsepower from The 
Ontario Power Company of Niagara Falls at the handsome price of 
from $9.00 to $10.00 per horsepower per year. Before doing this its 
(The Hydro-Electric Power Commission of Ontario) engineers 
estimated that a 100,000 horsepower plant could jbe built at 
Niagara to produce a horsepower per year at the cost of $4.95.” 
If the engineers were correct why did the ‘Commission not build 
a plant and save between $4.00 and $5.00 per horsepower per year. 
The statement just preceding was to the effect that it had the 
authority to do so. The exact wording being, “It might build 
power houses.” Probably an investigator, after study of the 
reports, could find an entirely reasonable explanation for this 
and other apparent inconsistencies. 

“Your correspondent says in opening his article that public 
conviction is slowly but surely erystalizing about the idea of 
Government regulation. I believe he is several laps behind the 
times. Public conviction is not crystalizing, it has already erys- 
talized; and Government regulation of inter-state water power 
business is as evident in its effects upon the development of the 
business today as though there were a special inter-state hydro- 
electric commission with as much power over transmission com- 
panies as the Inter-State Commerce (Commission thas over railroad 
companies. As evidence of this fact one has but to look in the 
records of Congressional activities during the past five years to 
find a multitude of legislative events directly influencing decisions 
on the part of investors to develop water powers. Until now there 
has not been any regulation of rates by the Government for the 
very plausible reason, that no rates charged by water power 
companies have until now resulted in undue returns on the in- 
vestments. Tihe rates /have therefore been too low, and regulation 
is not usually exercised until they become too high, It would 
not take the National government long to delegate the necessary 
authority to some existing commission, or to create a new com- 
mission with the authority, if the fact could be established, that 
any water power company was earning too much money. 

“With reference to the mention of the fifth National \Conserva- 
tion Congress, I would call attention to the speech of Honorable 
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Is a Power Monopoly Possible? 

Albert Johnson of the State of Washington, reported in the Con- 
gressional Record as of ‘Saturday, November 2nd, 1913. ‘Mr. 
Johnson predicts disruption for this ‘body, not because the basic 
principles on which it was established are wrong, but because its 
machinery has become clogged with the political activities of 
self interested persons. One thing is very evident in my mind 
from his remarks, and that is that the regulation of water 
powers by prohibition has erystalized to the point in our Nation- 
al government where the individual voter and tax payer is being 
made to suffer far more than he could have been made to suffer 
by an unhampered and unregulated development by private in- 
terests of those water powers which still lie idle. 

“Your correspondent speaks of inordinate profits as though 
they were every day occurences with public utilities. He will 
find it very difficult to point out any such in the water power 
business. He winds up his article with a very strong statement. 
It is that co-operation |between hydro-electric companies is not 
as expensive aS competition. This is becoming more generally 
known to the public every day, and the time is not far off when 
the ultimate consumer, who is the one that pays for expensive and 
wasteful management, will insist that competition in ‘public 
utility work be prohibited,-and that the regulation of public 
utilities extend to the point of insisting upon local steam power 
generating companies ‘buying hydro-electric generated and trans- 


mitted power. |The consumer will insist through his regulating ~ 


bodies (national in the case of interstate business and state in 
the case of intra-state business) upon being given the benefit -of 
the diversification of water sheds through inter-connection of 


separate transmission systems. (He will insist upon stream-flow - 


regulations looking to efficient operation of power plants, which 
in itself, will improve the navigaibility of the rivers. He will 
insist that transmission companies be given, not only the right 
of eminent domain, but that juries shall award not more than 
fair compensation in case of lands being taken for the purpose 
of constructing lines and dams. In other words, before long the 
ultimate consumer will insist upon what your correspondent 
seems to conjure wp as a menace; namely, the monopolizing of the 
power business for the benefit of the consumer through efficient 
joint management made possible by fair regulation and pro- 
tection. 


A reader who has visited Toronto, Canada, and ob- 
served some of the conditions, says in regard to the Cana- 
dian situation: 


“There has never been a more unfair piece of legislation than 
the creation of the Canadian Hydro-Electric (Commission which 
was given the right, as your correspondent says, to require 
any power company to open its books, plants, contracts, ete., for 
inspection, and after obtaining all the figures and facts necessary, 
could institute a ruinous competition with no fear of bankruptcy 
the further right to institute a ruinous competition with no fear 
of bankruptcy to deter it, backed as it was by the resources of 
Canada. Regulation is all right, but no man without a streak of 
yellow and with any sense of justice would defend such an iniqui- 
tous National policy. In ‘Toronto, he exultantly declares, the old 
company is doing 30 per cent more \business at half the rate. Isn’t 
that glorious? It reminds me of the angament of some of our 
friends who have figured out that we would make more mouey 
if we wonld give them a half rate for*street car service, arguing 
that they would ride more, in fact that they would ride both ways 
each day, while with the full rate they only ride one way. 

“T am not in a position to verify your correspondent’s state- 
ments on the Winnipeg fight between private and municipal 
ownership, nor am IJ advised as to the accuracy of his figures, but 
if the City of Winnipeg can transmit electricity 77 miles and 
sell it for retail residence lighting and cooking at 2.4 and 9 cents 
per K. W. H., respectively, and get away with it, the organiza- 
tion is a fine one. (Perhaps they don’t do this, but certainly we 
are lead to infer it. 

“Altogether your correspondent’s ‘homily’, although he would 
have us infer that regulation is his text, is more of a demagogic 
appeal to prejudice and an attempted boost for competition than 
anything else. He must have the distorted views of the political 
demagogue, inasmuch as the best thought of today is in favor of 
the natural monopoly theory which protects the utility company, 
so long as it gives adequate service at fair rates. Perhaps the 
(Canadian companies were not doing this but the remedy if this 
is the case, should not have been confiscation.” 


Southern Train to Philadelphia Convention. 


Arrangements are now being made so that Southern 
delegates to the Philadelphia N. E. L. A. convention can 
attend in a body, as has been the custom of other sections 
of the country. The suecess of the arrangements made for 
the Chicago Convention last year makes it desirable that 
a special train be regularly run from the South, and that 


the details in connection with same be made known at an 
early date. At a recent meeting of the executive commit- 
tee of the N. E. L. A., Southeastern Section, President T. 
W. Peters, of Columbus, Ga., appointed A. H. Sikes, 
sales manager of the Athens Railway & Electrie Company, 
Athens, Ga., as transportation manager for the Section to 
make arrangements for the national convertion and the 
Southeastern Section convention. in August as well. 

Mr. Sikes advises that while the national eouvention 
is now three months off, being set for the first week in 
June, he has already placed the matter before the National 
Transportation Committee, and is at work on a publicity 
campaign among association members and passenger »gents 
throughout the South. with the idea of securing schedules 
and junction points which will best enable our members 
to get together at a central point from which the specail 
train can start. This point, from present indications, will 
be Atlanta. One member from each state is to be selected 
as a committee on final arrangements to carry out the de- 
tails of the plan. 


Inasmuch as the usual Boston and New York trains 
will not be run this year on account of the regular accom-. 
modations that already exist between Philadelphia and 
these points, the Southern Transportation Committee will 
receive considerable help from the National Transportation 
Committee, which, with the individual aid of all interested. 
will make a special train not only a convenience, but a 
feature in connection with Southern representation at fu- 
ture conventions. Further details of arrangements will be 
announced in these columns as they are decided upon. 


Convention of Southern Section N. E. L. A. 


As already announced in these columns, the annual con- ° 


vention of the Southeastern Section of the National Elec- 
trie Light Association will be held at the Isle of Palms. near 
Charleston, S. C., August 19 to 21. The publicity com- 
mittee, of which W. W. Fuller, chief engineer and gen- 


eral superintendent of the Charleston Isle of Palms Trac- | 


tion Company, is chairman, has already started an active 
campaign in which all features of the coming convention 
will be made known. While the organizers of the South- 
eastern Section are proud of the results already accom- 
plished and the reputation established that its convention 
is a working one, the necessary entertainment features and 
exhibits by Class D members are in no way slighted, as the 
plans for the coming convention indicate. In regard to 
these Mr. Fuller says: 

“The convention dates fall on Wednesday, Thursday 
and Friday, which will permit members and their families 
staying over Saturday and Sunday at the Isle of Palms, 
returning home on Sunday night or Monday of the fol- 
lowing week. Sunday at the Isle of Palms is one of the 
‘large’ days, with special attractions being provided. It is 
expected that during this season a high class vaudeville 
will be provided for the members in addition to the usual 
attractions—surf bathing, boating, fishing, dancing in the 
large pavilion, music by Metz’s Military Band, board walk, 
cafe, hotel and club accommodations. 

“The Southeastern Section is arranging plans for a 
line of exhibits by the electrical manufacturing companies. 
Mr. C. D. Flanigen, vice-president of the Athens Railway 
& Electric Company, is chairman of the committee on ex- 
hibits, and is at this time arranging for such exhibits as 
should be of interest and benefit to members.” 
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Second Hydroelectric Development on the 
Ocoee River by Tennessee Power Co. 


Section 2. Power House Equipment and Arrange- 
ment of Ocoee Station No. 2. 


\| N Section No. 1 of this article published in the February 

issue of Electrical Engineering, the hydraulic features of 
the Ocoee Development No. 2 were presented. In what 
follows the electrical details are discussed. 

The power house is 120 ft. 4 inches long by 77 ft. 8%4 
inches wide. As shown in the section view, the power 
house equipment is practically on one level except the 
lightning arresters which are in a gallery above the low ten- 
sion bus structure. By this arrangement the generator 
floor is the lowest level with the transformers six inches 
higher and the high tension switches in the rear two- 
feet above the floor level of the transformers with all ap- 
paratus except the lightning arresters practically on one 
level, the height of the building is reduced and consequently 
a great saving in cost effected. By having the rear of the 
building on a higher level a saving was made in the amount 
of excavation required for the power house foundation. 
This excavation was from solid rock and even as it is built, 
required 10,000 eu. yards of excavation from the solid rock. 
The section view shows the way the penstocks enter the 
building and shows that excavation was carried just deep 
enough to give a location for the penstocks. 

The roof of the building is 50 ft. above the generator 
floor. The building is constructed entirely of brick and 
steel on the conerete foundation. The roof is of formed 
reinforced concrete slabs made and shipped in proper sizes 
to fit the roof steel. These slabs are held down by their 
own weight only. The joints between the slabs are poured 
with a compound for sealing. Over these slabs tar paper 
is placed and then a coating of tar and gravel. At the 
south end of the building, in an annex to the main build- 
ing, the battery room, office and toilets are located. This 
addition is built on a level eight feet above the main power 
house floor. The location of the office permits of the whole 
power house floor being overlooked from the office through 
the windows in the wall between the office and the main 
building. A retaining wall runs the length of the building 
at the rear preventing slides against the power house wall. 
This is necessary as the back fill of dirt over the penstock 


Fic. 1. Generating Unirs AND SwITCHBOARD AT OCOEE 
Sration No. 2. ; 


might slip at any time and be precipitated against the rear 
power house wall. 

The north wall of the building instead of being of brick 
is of reinforced plaster. This provision is made because of 
the fact that the installation of the third water wheel at 
this end of the building will require that this wall be re- 
moved. The flume capacity is designed for three units 
and also provisions are made for the third penstock at the 
concrete flume outlet. Part of the rock excavation for 
the third wheel has been made so that in the future when 
the demand for power requires this installation. it can be 
made without much difficulty. 
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Fig. 2. Typr or Generating Unir at No. 2 Station. 

The sections of the power house as given show that 
the main.generator floor oceupies one half of the building 
next to the river and has a erane of sufficient capacity to 
lift the ‘heaviest piece of apparatus. The half of the build- 
ing away from the river contains the transformer and high 
tension oil switches as shown. The transformers are 
mounted ‘on trucks which roll at right angles to the length 
of the building. A transformer ean he rolled out of its 
bay to the main floor where it can be lifted by the crane on 
the main track which runs the length of the building op- 
posite the transformer bays. The crane, while rated at 
thirty tons, is geared low so that the fifty-nine ton rotors 
of the generators can be handled with ease. The top of 
the crane rail is 38 ft. 10 inches from the generator floor 
level and gives sufficient head room to lift the core out of 
the transformers. The plan of the building shows the gen- 
eral arrangement of the apparatus. The two horizontal 
shaft water wheels and generators have their shafts parallel 
to the river and are located on the river side of the power 
house. The switchboard is located near generator No. 1. 
At the rear of the switchboard are the low tension switches 
and bus strueture with the low tension disconnecting 
switches. , The bus structure is shown in detail in the sketch. 


‘The main transformers are located on their bays almost 


opposite the generators and the 120,000 volt oil switches 
near the rear wall. The gallery, shown in the section, con- 
tains the four lightning arresters, tanks and the transfer 
device, the main generator rheostats and field discharge 
resistances and the auxiliary power transformers, 6,600 
volts to 220/110, 3-phase. The lightning arrester hour gaps 
are mounted on the roof and operated by a rod through the 
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Fic. 3. PLAN SHOWING ARRANGEMENT OF STATION 


APPARATUS. 


roof to the gallery floor. The leads to the horn gap 
from the lightning arresters and also the main line leads, 
go out through 120,000 volt porcelain, oil filled roof bush- 
ings. These bushings are 6 ft. 6-in. from lower porcelain 
lead to oil reservoir on top. The oil reservoir has a gauge 
to show oil level. The line disconnecting switch is of the 
horn gap type operated by a rod going through the roof 
and to the main floor at the rear of the line switch. 

The oil for the transformers and oil switches will be 
stored in tanks provided for the purpose. There is one 
tank provided for storage of oil for lightning arresters and 
oil switches, with a capacity of 2,700 gallons. The tank for 
the storage of transformer oil has a capacity of 14,000 
gallons. These tanks are located outside the present main 
building in the place where the future unit will go. They 
are located in concrete below the level of the floor extension 
and each is provided with a manhole so that the tanks ean 
be cleaned on the inside. From the tanks the oil can be 
pumped through the filter press to the transformers and 
‘il switch tanks. The transformers and oil switch tanks 
aave drain pipes to the main 6-in. drain which leads to both 
oil tanks and also to the tail race. 


WATER WHEELS. AND GENERATORS. 

The water wheels complete with governors were sup- 
plied by the J. P. Morris Company. ‘These wheels are of 
the horizontal shaft, single runner, double discharge type 
supplied with bronze Francis type runners and east iron 
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volute casings. The operating mechanism consists of cast 
steel guide vanes with fulerum pin extensions, connected 
through levers and links to an operating ring. This ring is 
connected to an operating cylinder mounted upon the casing. 
Each wheel is provided with a friction brake located on the 
end of the turbine shaft away from the generator and with 
a bursting valve and speed limiting device. 

The wheels are furnished with intake reducer pipe to 
reduce from an 8 ft. penstock diameter to 5 ft. 8-in. diame- 
ter opening of the wheel casing. The draft tubes have a 
discharge opening 6.5 ft. in diameter located 22 ft. 9-in. 
below the axis of the shaft. The shaft as shown has a 
center elevation of 851.5. Hach wheel is equipped with an 
oil operated governor belted to the shaft. Hach governor 
is equipped with an electric motor for speed control and 
load adjustment from the switchboard. The governor ope- 
ration by means of a four-way valve, admits oil under pres- 
sure to one end or the other of the operating cylinder and 
exhausts oil from the other end of the cylinder. The oil 
pressure is supplied by an oil pump furnished with each 
machine and ‘belted to the shaft. This pump forces the oil 
into the accumulator tank under proper pressure. Wher 
this pressure is reached a pressure relief allows the cir- 
culation of the oil through the pump and relieves the work 
required from the pump and prevents excess pressure in 
the accumulator tank. Each wheel also has a low pres- 
sure tank into which the oil is exhausted. 


The rating of the two water wheels is 10,000 Hp. each 
at an effective head of 250 ft. when running at 360 revolu- 
tions per minute. The efficiency of each wheel at 360 Rpm. 
and 250 ft. head at various loads was guaranteed as follows: 


Load Efficiency 
10; 000 EDD Ae s:-neratek scien en eee 84 
9,100. Hips awiicce notin eee 87 
7:500 SEL Da erosie tetanic rane aaee 84 
5:000 <Elip ttercee steer eee 18 


The load as guaranteed is at the coupling of the water 
wheel. The power as stated and also the maximum efficiency: 
of 87 per cent were guaranteed and unless these conditions. 
were reached necessary changes were to be made to meet 
the conditions. 


The generators are horizontal shaft machines with a 
rated speed of 360 rpm., the full rating being A T B—2t) 
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Fig. 5. Srcotion THROUGH WatrerR-WuEEL SHOWING BUS 
Structure, Lighrninc Arresters, HigH TENSION 
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poles, 9,375 Kva., 360 Rpm., 6,600 volts, 3-phase, 60- 
eycles. The neutral of each machine is brought out and 
grounded through a single-pole oil switch. This rating at 
9,375 Kva. is for a temperature rise of 40 degrees C, after 
a continuous run until temperatures are constant. Each 
machine is guaranteed for a two-hour overload of 25 per 
eent, with a temperature rise not exceeding 55 degrees C. 
Since the 10,000 Hp. of the water wheel is 7,460 Kw. de- 
livered to the generator, the generator normal load rating 
is 7,500 Kw. at 80 per cent power factor with a provision 
for a two-hour overload of 25 per cent at the same power 


factor. The efficiencies of these machines as guaranteed 
are: 
Efficiency 
Kya. eae Kw. Full load %4 load 4% load 
9,375 0.8 7,500 95.5 94.5 92.5 
9,375 1.0 9,375 96.5 95.5 94, 


These efficiencies as guaranteed include friction and 
windage of the machine and all electrical losses except in 
the field rheostat. The generator end shields are in solid 
segments. The cooling air is taken from the outside of the 
building through an air shaft. This air shaft enters 
the bottom of the generator pit. The heated air is dis- 
charged into the room. The bearings of the generator are 
oil cooled by means of rings, each generator having two 
bearings. 


EXCITERS. 

Each generator has its own exciter with the exciter arma- 
ture directly on the generator shaft, on the shaft extension at 
the outer bearing. These exciters are 6-pole, 120 Kw., 
125/125 volts compound wound interpole machines. Hach 
exciter feeds an exciter bus at the switch board so that each 
exciter can be used with both machines. These exciters are 
designed for operation with a Tirrill Regulator. The ex- 
citation required by each generator at 7,500 Kw. and 80 
per cent power factor is about 60 Kw., or half the exciter 
capacity, so that each exciter is capable of exciting both 
main generators under overload conditions at 0.8 P. F. 
allowing for the regular 25 per cent overload on the ex- 
citers. 

TRANSFORMERS. 

There are two 3-phase transformers in the initial instal- 
lation, one for each generator. Each transformer has the 
same capacity as the generators, with the same overload 
guaranteed. These transformers are oil insulated, water 
cooled with the following rating: W. C. T., 60-cyele, 
9,375 Kva., primary volts 66,000/120,000, secondary volts 
6,600—3-phase. Taps are provided on the primary to 
give 64,000 / 62,000; 60,000 / 115,000 / 110,000 / 105,- 
000 / 100,000 / 95,000 volts with full capacity of the trans- 
former. 


The efficiency of these transformers is guaranteed as 
follows at 100% P. F., with regulation at full load and 
power factor 1.0 and 0.8 as shown: 

Load 1.25 full 34, % 4 Power factor 1.00 0.8 
Eff....98.4 98.4 98.2 97.8 96.2 Regulation....1% 5% 

The transformers are delta connected on the high ten- 
sion side and are now operating at 66,000 volts. They are 
of shell type in rectangular shaped tanks mounted on 
trucks so as to be moved at right angles to the long axis 
of the transformer. Each transformer is also provided with 
a quick-opening valve so that the oil can be drained from 
the transformer in case of trouble. A thermometer with 
a bell alarm attachment, to ring when the temperature 
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Fig. 6. Swircupoarp at No. 2 STATION. 
reaches 75 degrees C., is provided with each transformer. 
A relief opening is provided in the cover by having a man- 
hole, on which tthe cover is not bolted, but simply placed in 


‘position and held by its own weight. 


OIL SWITCHES. 

The low tension generator and transformer oil switches 
are type H-3, motor operated, 3-pole and of 1,200 amp. 
capacity. The 6,600-volt switch for the station auxiliary 
is also H-3. but of 300 amps. capacity. These H-3 switches 
are all mounted in the concrete bus structure at the rear 
of the switchboard, as shown in the sketch. A section 
through the bus structure and H-3 switch is also shown. 
The neutral lead of each generator is connected to the 
ground bus through a single pole K-12 oil switch. This 
ground bus runs around the building on the conerete wall, 
and has connections to the oil switch and transformer 
tanks and to the generator. It is of 4/0 solid copper, ex- 
cept between the two neutral generator switches, where it 
is 750,000 ¢. m. stranded bare copper cable. This ground 
bus runs to a ground plate in the tail race. 

The high tension switches are 3-pole, type K-21 for 
120,000 volts. Each switeh is solenoid operated, and each 
pole is mounted on a separate oil tank. ‘The leads are oil- 
filled. Each high tension switch has a steel framework 
above, on which the insulators are mounted which support 
the high tension leads from the transformers to the oil 
switches and from the oil switches to the bus or disconneet- 
ing switches. These oil switches each have bushing type 
eurrent transformers to operate relays located at the switch 
to trip under excessive overload. The current transform- 
erg are made ring-shaped and fit over the oil-filled lead, 
being bolted to the cast iron collar of the lead. 

DISCONNECTING SWITCHES. 

The low tension disconnecting switches are mounted in 
the conerete bus structure, as shown, and the high tension 
disconnecting switches for the transformers are mounted 
on the steel framework above the transformer oil switches. 
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These switches are designed for 120,000 volts and are air- 
operated. The air valve for operating each switch is 
solenoid controlled from the main switchboard. ‘These air- 
operated switches are one of the interesting features of the 
station. An air compressor is installed for their operation, 
having air tanks and a pressure governor to open the motor 
circuit when the pressure reaches 90 pounds per square 
inch, and picks wp again, starting the motor when the pres- 
sure drops to 80 pounds per square inch. The air hose 
going from the air valve to the switch is mounted on a 
separate 4-disc insulator, and the hose is long enough so 
that there is no leakage over the rubber hose. The bus sup- 
porting steel work is drilled for future bus disconneet- 
ing switches to be installed when the third unit is put in. 
These disconnecting switches will be air-operated and 
solenoid-controlled. With this provision, and with the roof 
outlets provided over No. 3 transformer bay, the second 
line can be brought out in the future, and the station ean 
be operated with two lines at different voltages. The line 
disconnecting switches for the present outgoing lines are in- 
stalled on the roof and are of the horn gap type. 


STATION AUXILIARIES. 

All power for station lighting, battery charging set, 
motor generator set for crane, air compressor and filter 
press is taker from two 75 Kw., 3-phase transformers 
located in the gallery. These transformers step down from 
6,600 volts to 110/220. The transformers are controlled by 
an H-3, 300 amp. oil switch from the auxiliary panel. The 
air compressor motors, fitting press motor and the motors 
of the charging set and main 50 Kw. motor generator set 
are 220 volts, 3-phase. The 110-volt, 3-phase leads feed 
to one side of the double throw, triple pole switch of the 
induction motor of the 50 Kw. set for starting, and also 
to a triple pole, double throw switch for lighting, and also 
to supply power to the sump pumps. The lighting mains 
feed from the middle points of this switch. By throwing 
it one way the lights are fed from 110 volts A. C., and by 
throwing it in the other direction the lights are taken from 
the 125-volt D. C. generator of the 50 Kw. motor generator 
set. This generator supplies the power for the crane and 
the lights, as mentioned, and can also be thrown on the 
operating buses if the battery is not in condition. 


The main lighting is fed from two panel boxes having 
separate leads to the switchboard and controlled by separate 
switches at the switchboard. One panel box feeds the gen- 
erator side of the building, while the other feeds the trans- 
former and high tension side. These boxes are located on 
a column at the end of the switchboard. Emergency lights 
are provided in front of the switchboard near the gen- 
erators and in the high tension room, office and battery. 
They are taken direct from the switchboard through a 
relay with a no voltage release. Under normal operation 
this cireuit is on the 110-volt supply from the auxiliary 
transformers. When this voltage fails the relay throws 
the emergency lights on the battery cireuit. The lighting 
is by two lamp fixtures on each column in the generator 
room and over the main transformers using extensive 
Holophane reflectors on each 150 watt tungsten lamp. In 
the office, battery room and over the bus structure, a single 
lamp type of fixture is used with 60 watt tungsten lamps. 
Near each end of the high tension switches are two 60 watt 
lamps mounted on the steel disconnecting switch frame- 


work. On the rear wall aud front wall, single lamp fixtures 
are used without shades or reflectors, while a complete cir- 
cuit of lights is run on the high tension side above the 
buses along the roof trusses. All lights near the high ten- 
sion lines are protected from static effect by wire guards. 
Near each machine a plug receptacle is installed for use 
in ease of trouble when an extension light would be re- 
quired. 
LIGHTNING ARRESTERS ON ROorF. 

As stated, the lightning arrestor is located in the gallery. 
It is of the four-tank type of General Electric design for 
120,000-volt, non-grounded, 3-phase cireuit. For 66,000- 
volt operation only half the number of trays are installed. 
The hour gaps are mounted on the roof and operated by a 
rod from the gallery. 

SWITCHBOARD. 

The switchboard consists of eleven slate panels. The 
arrangement of the panels from the end of the building 
next to the switchboard is: Swinging bracket, Tirrill regu- 
lator panel, 3 exciter panels, 3 generator and transformer 
panels, 1 high tension transformer and line panel, 1 aux- 
iliary transformer and motor panel, 1 battery and charging 
set panel, 1 lighting and station auxiliary panel. The pan- 
els are each of 3 sections, the bottom section being 28 inches 
high and the others 31 inches high, so that height of switch- 
board is 90 inches. On the swinging bracket are mounted 
the synchronism indicator with lamps, the frequeney indi- 
cator and one horizontal edgewise A. C. voltmeter for read- 
ing bus and transformer potential. The frequency indi- 
eator indicates bus frequency. All instruments on this 
panel as well as on the whole switchboard have a dull black 
finish. 

(The general scheme of concctions is shown in the 
accompanying diagram. The geuerator switches are non- 
automatic, while the transformer high tension and low ten- 
sion ‘switches, and also the line switch and 6,600-volt aux- 
iliary switch, are automatic. The low tension automatic 
switches have their relays mounted at the switchboard, 
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while the K-21 switches have the relays mounted at the 
switch and are controlled by bushing type current trans- 
formers that operate these relays only. The generator neu- 
tral oil switch has an interlocking device in the tripping 
circuit connected to a set of contacts on the generator 
switch, so that the neutral switch is opened automatically 
when the generator switch is opened. The control solenoid 
for the air-operated disconnecting switches also have the 
wire to the opening coil connected through an auxiliary 
contact on the corresponding K-21 oil switch, so that the 
disconnecting switches cannot be opened until the oil switch 
is opened. This prevents opening the disconnecting switch 

under load. 

The cable for control and otherwise is run in the floor 
and laid in fibre ducts. The exceptions to this are the field 
leads, rheostat control and current transformer secondaries 
going from the switchboard to the gallery. All cable, ex- 
cept the ground wire for generators, ete., is lead-covered. 
From the generators, the main leads of single conductor 
1,500,000 ¢. m. lead-covered cable insulated for 6,600 volts 
run to the generator H-3 oil switch through disconnecting 
switches to the bus. This cable is run in 4-inch fibre con- 
duit. The neutral lead of 750,000 c. m. cable goes direct 
to the K-12 single pole oil switeh on the river wall of the 
building. The current transformers for the generators are 
installed in the generator pit, the secondaries going through 
fibre conduit to the switchboard. From the bus ecompart- 
ment the transformer cable goes through disconnecting 
switches to the transformer H-3 oil switch out to the low 
tension side of the transformers. The current transformers 
for the transformer leads are installed on channel iron 
supports at the low tension side of the transformer. All 
potential transformers are installed on top of the concrete 
bus structure, their secondary leads going to the switch- 
board through fibre conduit. All cable, except current and 
potential transformer secondaries and control cable, is 
single conductor except a three conductor, 6,600 volt cable 
for the auxiliary transformer fed from the 6,600-volt bus 
through disconnecting switches and an H-3 oil switch. The 
current transformers for the auxiliary apparatus are in the 
6,600-volt circuit near the auxiliary transformers. From 
the primary side of the main transformers the leads go 
through K-21 oil switches to air-break, solenoid-operated, 
120,000-volt disconnecting switches to the bus. All high 
tension leads are of 15/16-inch outside diameter copper 
tubing. From the bus the leads go through a K-21 oil 
switch to the choke coils through the roof to the line dis- 


ELECTRICAL ENGINEERING 
(Formerly Southern BPlectrician) 


119 


Horr Gap Disc. Sw 


12Q000 V Bus 


: | y 
Auto Of Switches ops 
Trar7s. GS7IKVA_w 


-- 


—— 


“6600/70, 000V 
Avfo O1/ Sw 


Exertrariorss 
Buses /Z5 Vv 


Fig. 9. 


GENERAL Layout or Apparatus AT No. 2 
STATION. 

connecting switch. The high tension bus and all high ten- 
sion leads are supported on post type 8-dise insulator for 
120,000 volts. The lightning arrester leads are tapped on 
the roof where the horn gaps are installed. 

TRANSMISSION LINE CONNECTING STATIONS NOS. 1 AND 2. 

The permanent transmission line connecting stations 
Nos. 1 and 2 is a single tower, double circuit line, built on 
a 100-foot right of way. The line follows the north side 
of the lake from Parksville to a point about 2,000 feet 
below power house No. 2, where it crosses to the south side 
of the river. The span where the line crosses the Ocoee 
is 1,300 feet long and is about 400 feet above the river. 
The country passed through by this line is very mountain- 
ous, and the spans vary from 350 feet to 1,400 feet in 
length. The towers, as stated, are double cireuit towers of 
standard Milhken make, designed with crossarm spacing 
for 120,000 volts—that is, 10 feet between crossarms and 
height to ground wire clamp at the top 75 feet 6 inches. 
Each tower is designed to stand a load of 1,500 pounds 
applied simultaneously at each insulator support—a load 
of 10,000 pounds applied at the middle crossarm either 
parallel to or at right angles to the line, and a load of 
3,000 pounds applied simultaneously at both ends of any 
two ecrossarms, the load on the two ends of a ecrossarm to 
be in opposite directions, but parallel to the line. These 
towers are, in almost every case, set in concrete, and all 
strain towers and all angle towers are guyed on four eor- 
ners by %-inch galvanized steel guy wire anchored to a 
5£-inch steel rod 6 feet long, which passes through an 8-ineh 
chestnut log 6 feet long, and is held by a 4-inch washer. 
The guy wire is held to the tower by a chain attached to 
the tower just above the junction with the first crossarm. 
Due to the hilly country, the material for the conerete 
tower footings had to be hauled by oxen up the side of the 
mountains and through most inaccessible trails. The ex- 
cavation for the tower footings alone was about 1,650 cubic 
yards, while the concrete required for tower footings was 
2,325 eubie yards. r 

The line itself consists of two 3-phase circuits of No. 
2/0 copper wire, each phase being placed on one side of 
the tower with the three wires in a vertical plane. The 
insulators are 10-inch dise type of the Ohio Brass Com- 
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pany, hung 8 in series for strain towers and 7 in series 
for suspension. This line is insulated for 120,000 volts, 
although operating at 66,000 volts. There are two trans- 
position towers between No. 1 and No. 2 power houses. 
The transpositions are made by having extensions placed 
on the top and bottom crossarms. The sag of the lines is 
figured for % inch of ice, 8 pounds of wind pressure, and 
a tension of 2,710 pounds in the 2/0 conduetor at 30 degrees 
F. The ground wire is 5-16 inch standard steel wire, cop- 
per clad. This wire is clamped at the top of each tower, 
and thus is grounded at each tower. At Parksville one cir- 
cuit enters the power house and forms the tie line between 
the two stations, while the other circuit continues on the 
towers to a point just beyond Parksville, where the pro- 
posed line for the Aluminum Company of America at 
Maryville will connect. ‘This line is now under construction. 

On September 11, 1913, water was turned into one sec- 
tion of the flume about a mile long. ‘The water was kept 
in this section to allow the flume to swell and to close all 
leaks. The flume was caulked throughout and each section 


tested. After testing, any leaks that developed were 
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marked and the water taken out of the flume so that the 
leaky sections could be recaulked. By this method of testing 
the leaky sections were discovered before the flume was 
placed in operation, thus avoiding the danger of slides on 
the mountain side due to leakages which could not have been 
stopped without shutting down the plant. 

Water was turned into the penstock October 19, 1913, 
and one unit started. After this generator was dried out, 
the station was put in parallel with Parksville October 24 
and carried a load. The second unit was placed into opera- 
tion a few days later. This station is essentially a unity 
load factor and a unity power factor station. That is, the 
station will run at full load. on the water wheels, and the 
generator capacity will be utilized at unity power factor 
so as to use the full stream flow up to the station capacity, 
so that no water will be wasted. 

The entire work of construction and engineering was 
done by the J. G. White Engineering Corps of 43 Ex- 
change Place, New York City, under the direction of Mr. 
J. G. Munson as construction superintendent. 


Important Considerations When Ordering 
Power ‘Transformers 


BY H. G. DAVIS, E. E. 


Essential Conditions for Operating 
Transformers in Parallel. 


Section 5. 


AV EAS: ordering any transformer, the problem of operat- 
ing it in parallel with other transformers on the sys- 
tem should be considered. Unless it is used singly to supply 
some given network or some motor drive, the question of 
parallel operation is important. In any case the chances 
are that at some time the transformer will be used in paral- 
lel with some other transformer on the system. Tor suc- 
cessful operation in parallel on both primary and secondary 
sides, the first consideration is that the transformers must 
of necessity have the same voltage ratio and the leads 
must be connected together to leads of like polarity. This 
applies to single phase transformers and means that ratio 
and polarity must be exact. Before paralleling, the two 
transformers can be tested for polarity as given in another 
section under polarity test. By simply reversing the leads 
of one winding of one transformer the polarity of two 
single-phase transformers can be made correct for paral- 
leling if the two are not of proper polarity of leads to 
begin with. For paralleling single phase transformers the 
voltages must be exact and the phase position alike. 

If two transformers in parallel on the primary side 
have different voltages on the same secondary side, when 
paralleled on the secondary the difference in voltage will 
cause a current to circulate through the two secondaries. 
This current will be the current due to the difference of 
the two secondary voltages divided by the sum of the im- 
pedances of the two transformers. The effect of this ex- 
change current is to balance the voltages of the two trans- 
formers with a resultant equilibrium of the two trans- 
formers. To determine this current assume that e, and 2, 
are secondary voltage and impedance in secondary terms of 


one transformer and that e, and z, are corresponding terms 
of the second transformer. The exchange current would 
be (e, — e,) + (2,-+ 2,) where z, andz, are expressed in 
ohms. The impedance z, can be found for the first trans- 
former by impressing a voltage on the secondary with the 
primary short circuited. Read the current. If J is eurrent 
and E is voltage then z, = (E/I). This same could be 
determined for the other transformer. This is the condi- 
tiou which results at no load on the transformer and 
shows the importance of exact ratio. With a difference in 
secondary voltage as load is put on two transformers in 
parallel the one having the higher voltage will take the load 
until its voltage drops to the value of that of the other 
transformer. The second transformer will then begin to 
take load. Thus unless the two transformers have voltages 
of the same value there will be an exchange current at no 
load and one transformer will take a large load before the 
other begins to take load at all. 

With transformers having identical ratio values, when 
operating in parallel the load taken from each transformer 
will be such that the terminal voltages are equal. Thus 
for any number of thansformers in parallel and having 
current values, i,; 7,; 7, ete. and impedance in ohms = 
2,3 2,3 2, ete. the drops are i, 2,3 , ,; 4, 2, ete. Sinee the 
ratios are equal and thus no load voltages are equal, the 
drops in voltages for the different transformers will be 
equal if operating in parallel. 

Thus, ¢==4,¢, ——- ew ele. 
and i,/i, = z,/z, and i,/i, = 2,/z, 

This means that the load carried by each transformer 
will vary inversely as the impedance. For each transformer 
to carry full load, its current multiplied by its impedance 
must be equal to the product of the same quantities in 
each of the other transformers. Thus the impedance volts 
at full load for all transformers operating in parallel must 
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be equal if each transformer is to carry its proportion of 
the total load. 

Assume a 10 Kva. transformer and a. 5 Kva. trans- 
former to be operated in parallel. Assume each trans- 
former to be 2300 to 220 volts. If the impedance volts on 
the 10 Kva. transformer measured on the 220 volt winding 
with the primary short cireuited and forcing full load eur- 
rent through the secondary is 4 per cent or .04 x 220 — 8.8 
volts. Then, for proportional division of load the im- 
pedance volts on the secondary of the 5 Kva. transformer 
should be 8.8 volts. 

Thus for the 10 Kva. machine 8.8 volts = z, & sec- 
ondary current = 2, < 45.5. Then z, = .193. 

For the 5 Kva: 8.8 volts = z, secondary current = 
z, X< 22.75. 2, = .386 ohms impedance. 

The load carried is inversely proportioned to the im- 
pedance. Suppose that the 5 Kva. transformer had impe- 
dance volts with full load current of only 6 volts. Then 
6 = 2, X 22.75 and 2, = .264. 

Under this condition the load on the 10 Kva machine 
bears the same relation to the load on the 5 Kva. machine 
as the impedance of the 5 Kva. machine bears to the im- 
pendance of the 10 Kva. machine. 

Thus (Load on 10 Kva.) ~ (Load on 5 Kva.) = .264 
ee LOS wl he 

Instead of carrying twice the load as it should ac- 
cording to the rating, the 10 Kva.. transformer carries 
only 1.37 X the load on the 5 Kva. Fora total load on the 
eombination of 15 Kva., the 5 Kva. transformer load can 
be represented by 1 and the load on the 10 Kva. machine 
by 1.37. The total load can be represented by 2.37. The 
load on the 5 Kva. machine is (15/2.37) = 6.32 Kva. and 
the load on the 10 Kva. machine is 6.32 & 1.37 = 8.68. 
Thus the 5 Kva. machine has an over load of 26 per cent, 
while the 10 Kva. machine is loaded to only 86.8 per cent 
of its rating. These same considerations apply to any 
number of transformers in parallel and apply to single- 
phase and poly-phase when considering division of load ac- 
cording to impedance. 

From the above we see that for paralleling transformers 
the polarity should be the same, the ratios should be identi- 
eal and the impedances should be inversely proportional to 
the rating. This shows the value of knowing the ratios 
and impedanees of all transformers in a bank. Otherwise, 
a small transformer with low impedance might be placed in 
a bank with larger transformers and while the load taken 
from the network might be less than the combined ratings, 
one transformer with lower impedance might take enough 
load to be destroyed although having the same identical 
ratios as those with which it is operating. Thus a record 
should be kept of ratios for all transformers to operate in 
parallel on both primary and secondary with transformers 
already installed. The impedance values of those installed 
should be known and the specifications should call for 
parallel operation with the installed transformers. 

Polyphase transformers, in addition to phase position 
and exact ratio require that the phase rotation be alike for 
any two banks of transformers. There are combination 
of three-phase transformers that will not work although 
their voltages are exactly alike. For parallel operation on 
both primary and secondary sides the following table 
shows the combinations that will work. Assuming two 
3-phase transformers or two banks of three single-phase 
transformers, the possible combinations on low tension and 
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high tension sides are shown for parallel operation. The 
two banks are called A and B. 
OPERATIVE PARALLEL CONNECTIONS. 
Low Tension Side High Tension Side 


A B A B 
1 Delta Delta Delta Delta 
2 Star Star Star Star 
3 Delta Star Delta Star. 
4 Star Delta Star Delta 
5 Delta Delta Star Star 
6 Delta Star Star Delta 
7 Star Star Delta Delta 
8 Star Delta Delta Star 


There are four other combinations possible for these two 
banks of transformers, but these combinations will not 
operate in parallel. These are as follows: 

INOPERATIVE PARALLEL CONNECTIONS. 
Low Tension Side High Tension Side 


A B A B 
1 Delta Delta Delta Star 
2 Delta Delta Star Delta 
3 Star Star Delta Star 
4 Star Star Star Delta 


The above polyphase connections as given are for three- 
phase transformers or for two banks of '3 single-phase 
transformers connected similarly, that is having their delta 
or star connections formed in exactly the same way 
each bank. If the single-phase transformers forming one 
bank are of different polarity from those forming the 
other combination it will be impossible to parallel the two 
combinations, even if the combination is an operative one 
as given in the table, unless one bank has one phase of 
each transformer reversed. This will make the polarity of 
the individual transformers of the two banks correspond 
and bring the phase position of the two banks together so 
that parallel operation will result. Thus it is necessary to 
know the polarity of all single phase transformers and 
also the high tension and low tension connections for all 
polyphase transformers so that operative connections can 
be made when installing other transformers in parallel. In 
general for all transformers installed the following charac- 
teristics should be known or tabulated for reference: Volt- 
ages primary and secondary—polarity—direct or opposite 
wound—if polyphase, method of connection of primary and 
secondary and—impedance per phase in ohms. 

REGULATION. 

The regulation of each transformer should be known 
and tabulated for reference and the regulation should be 
obtained in all guarantees for a transformer for which 
an order is placed. To determine regulation the impedance 
and resistance of a transformer must be known and thus we 
see that the regulation of a transformer is directly con- 
nected with the question of load division of transformers 
operating in multiple. By regulation is meant the change 
in secondary voltage between no load and full load. If 
we have a transformer operating fully loaded and with a 
constant impressed primary voltage, a decrease in load 
taken from the transformer will allow the secondary volt- 
age to rise provided the primary voltage is held constant. 
The rise in secondary voltage above the voltage at full load 
expressed in per cent of full load secondary voltage is the 
regulation. This is regulation as expressed by the rules 
of the American Institute of Electrical Engineers. An- 
other way of looking at regulation is this: Consider a trans- 
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former at no load which has a certaim secondary voltage 
corresponding to a constant primary voltage. As the 
ioad is increased on this transformer for a constant im- 
pressed primary voltage the secondary voltage will de- 
crease, due to the resistance and reactance of the trans- 
former. Now a decrease of voltage as load inereases is 
objectionable since it comes when the wires feeding from 
the transformers are loaded and more voltage is required 
from the transformer. Thus in order to hold the secondary 
voltage constant when load comes on it is necessary to in- 
crease the primary voltage. This increase in primary volt- 
age to compensate for the drop in the transformer sec- 
ondary is sometimes called regulation. In any ease it is the 
variation of voltage caused by the load on the transformer 
and low regulation means that the voltage variation is low. 
This is naturally what is desired most as a low regulation 
means very slight increase in voltage required to compen- 
sate. 

There are many formulas given for regulation. These 
are: 

Per cent regulation = 


IR Cos 6 + 1X sin g + 


[Cl X: Cost = T Ri sinthiy/200. eens a. oes, (1) 
Neglecting the last term in the equation, 
Per cent regulation = I R Cos ¢+ 1X sin g..... (2) 


Other equations are, 
Per cent regulation at any P. F,. = 100 V (1+ C+ 


d \- 26 Cos,6°+- 2, digimed, pane meen eek. <2, (3) 
For 100 per cent P. F. per cent regulation = I R + 
[(L X)o + 2:1 X n) 7200 Ree ee eee, Seid ee (4) 


If we neglect m in (4), 

Per cent regulation = I R + (I X)*/200 or per cent 
regulation = I R considering the last term negligible. 

The symbols used in the above equations are: I = eur- 
rent; R = total transformer resistance; X — total trans- 
former reactance; I R = total resistance drop expressed in 
per cent of rated voltage; IX — reactive drop expressed 
in per cent of rated voltage; Cos ¢ — power factor of load; 
@ = angle of lag of secondary current behind secondary; 
voltage for the power factor as given above; m = per 
cent magnetizing current; C = I R/100; and d —I X/100. 


_ regulation. 


These equations show that regulation is a function 
lof the resistance and reactance of the transformer. The 
division of load between two transformers is dependent on 
these two quantities so that for proportional division of 
load two transformers must have the same impedance drop 
for their rated loads or the regulations of each trans- 
former should be identical or very close at their rated load. 
This can be seen when we consider that regulation means. 
voltage drop and transformers in parallel have the same 
terminal voltages. Thus the transformer with low regula- 
tion would require a larger proportion of load to reduce its. 
voltage than would be required by a transformer of high 
Hence it might be said that transformer regu- 
lation like impedance determines the proportional load di- 
vision. 

From the formulas as given we can see that the quali- 
ties that determine regulation are resistance and reactance. 
To have low resistance we must have large cross section 
of copper and for low reactance we would require a great 
increase in iron loss or in material necessary. This would, 
of course, mean a more expensive transformer. Thus it 
would be out of the question to obtain a transformer with 
the best regulation unless some other characteristic is sacri- 
ficed. All the characteristics should be considered and 
given their full value. 

When regulation is considered, the value will increase 
when the number of hours per day of full load operation 
on the transformer increases. Thus the value of regula- 
tion can be figured against core loss and a decision made 
as to which is-more important. The importance of lighting 
to the consumer should be given its full value. Every 
station, however, has its local conditions to meet. 

The considerations entered into should be as to whether 
or not regulation is of more-value than iron loss. This is 
determined by operating conditions. Again existing or in- 
stalled transformers should be considered if parallel op- 
eration is desired. However, the regulation of transformers 
should be known and those of approximately the same regu- 
lation should be paralleled. This is most desirable if feeder 
regulators are used to compensate for line drop to a group 
of transformers in multiple. 


Testing Polyphase Station Watthour Meters 


BY HENRY A. COZZENS, JR. 


Nis has been written on the subject of testing con- 
sumers’ meters but little stress has been laid on the 
periodie testing of station watthour meters. In all proba- 
bility this is due to-the fact that the station meter has no 
direct bearing on the money income of the company, its 
function being merely to record somewhat approximately 
the station load for statistical data. Nevertheless these 
meters should be tested periodically for two reasons. First, 
continued reliability and second, economical maintenance. 
Of these the first is dependent on the second, for if the 
meter be kept in good operating condition, reliability and 
accuracy can but logically result. Of course it must be ad- 
mitted that the station meter located on a well maintained 
switchboard is not as a rule subject to the dirt, vibration 
and detrimental conditions to be found in sonsumers’ in- 
stallations, but regardless of this a periodic ‘test should be 
made to insure accuracy. 


With the utility with which the writer is connected, it 
is the practice to install a polyphase watthour meter on all 
generator circuits in stations and on all transformer cir- 
cuits in substations, and in many eases on the station end 
of feeders supplying large consumers. In the private 
laboratory maintained by this company, one branch eali- 
brates the standards and instruments used by the various. 
meter departments and also is responsible for the routine 
testing of the station meters located on both alternating 
and continuous current circuits. The methods and system 
used in the testing of meters have resulted from a study 
of the conditions affecting each of the various stations. 
All induction meters are tested regularly every six months 
unless local troubles call for more frequent tests. Par- 
ticular attention is directed toward the removal of the con- 
dition which causes the meter to be inaccurate as opposed 
to the method of time after time adjusting the meter. By 
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applying a little well spent time in taking down a meter 
and thoroughly cleaning and inspecting it, not only is the 
life lengthened but confidence may be placed in the proper 
performance of the meter. 


SWITCHES 2,3 
THROWN Downwakos 
SHORT CIRCUIT CURRENT 
TRANSFORMERS. 


SP-ST SWITCHES 


CUR TRANS 


Fic. 1. ARRANGEMENT OF CONNECTIONS FOR TESTING 


4-WireE WarrHour METER. 


In testing some meters an indicating wattmeter and a 
stop watch are used, but in general, in order ito expedite 
the testing, a rotating standard of the laboratory type is 
employed. This standard is checked frequently in the 
laboratory so that the calibration of station meters may be 
regarded as being more refined than that of the meters 
located on consumers’ premises. Most of the meters are 
five ampere secondary meters and are tested with a light 
load of one quarter ampere and a full load of four and 
three-quarters amperes or over. If the meter is found to 
be between 99 and 101 per cent accuracy, no adjustment is 
made, but when an adjustment is required, the meter must 
be left with an accuracy between 99.5 and 100.5, per cent. 

To facilitate the testing of alternating current watt- 
hour meters, switches have been installed on most of the 
meter panels. To date, this has not been uniform as for 
instance in one division the regular meter testing switch 
which short cireuits the transformers when in its open 
position is made use of, while in the older plants small 
single-pole, single-throw knife switches have been mounted 
on a bracket in the rear of the meter panels. These 
switches and their connections to a two-phase, four wire 
watthour meter are shown in Fig. 1. The two switches 
placed between the current coils of the meter and the 
series transformers are double throw switches having one 
side connected to the coils while the other side connects to 
ground, thereby short cireuiting the transformers during the 
testing of the meters. This is done not only to protect the 
ratio of the transformer but also the men who are working 
on the meters. 

The method of wiring the meter for test is shown in 
Fig. 2. To attach the wires to the switches, regular rub- 
ber covered test clips are used, and in order to reduce the 
number of wires to a minimum, the two wires to the cur- 


rent coils and the two wires to the potential coils are bound 
together in the form of a cable which may be thrown over 
the top of the panel. 
meter with the standard and load box at his side. 


The operator stands in front of the 
He first 
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Fic. 2. CONNECTIONS FoR TESTING A SINGLE-PHASE Murer. 
secures the proper load on a regular meter testing rheostat, 
preferably starting with full load. He reads the standard 
and starts both the meter under test and the standard by 
closing the snap switch. After counting the requisite num- 
ber of revolutions, which practice has determined to be 
ten for full load and one for light load, he stops the 
meters and reads the standard once more. The difference 
of the two readings when corrected and multiplied by the 
transformer ratios gives the watt seconds from which the. 
accuracy may be computed. 

J. G. White and Friends Visit Properties of South- 

ern Utilities Company. 

Mr. J. G. White. of the J. G. White Companies, 43 Ex- 
change Place, New York City, accompanied by a party of 
some sixty friends and business associates, recently made 
a trip through Florida, visiting many of the towns where 
there are electric light, power and ice plants owned by the 
Southern Utilities Company. The itinerary covered the 
main railroad line as far as Jacksonville, where the party 
will branch off to visit the towns of Kissimmee, Lakeland, 
Punta Gorda, Fort Meyers, Bradentown, St. Petersburg, 
Belleair and Tarpon Springs, on the west coast. 

At Tarpon Springs it had been arranged so that the 
party might see a demonstration by sponge divers. These 
men, who are all Greeks, are wonderfully adept at descend- 
ing to great depth and remaining there for a long time. It 
is only recently that they have availed themselves of hel- 
mets and other diving paraphernalia. <A side trip lasting 
two days was taken from Fort Meyers up the Caloosa- 
hatchee River, which is the waterway connecting ~ Lake 
Okeechobee with the Gulf of Mexico, and, together with a 
ship canal from Lake’ Okeechobee to the Atlantic, cuts 
through the whole width of Florida. The recent decision 
of the government, which determined that the Everglades 
can be drained, made this portion of the trip especially 
interesting. Leaving the west coast, the party stopped a 
day to visit the celery and vegetable fields near Sanford 
and to see the ice and electrie plants of the Southern Utili- 
ties Company. Two full days were spent at Fellsmere in- 
specting the drainage operations and agricultural develop- 
ments there. 
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Some Important Characteristics of Small 


High Tension Substations 


BY H. W. YOUNG, ASSOC. A. I. E. E. 


A Discussion of Important Features Essential to 
Economical Distribution of High Tension Power. 


RIOR to the building of transmission networks and high 
tension distribution feeders radiating from a central 

point to small communities, the cost of lines to reach the 
small consumer, combined with the high cost per kilowatt 
of switching and protective apparatus, practically closed 
a field which is now open to successful and profitable de- 
velopment. The problem of the transmission company in 
the South today resolves itself into the building of lines 
from a station or stations of considerable capacity to a 
definite point where a load of suitable characteristics to 
justify the expense in securing same can be connected. 
The question of taking on the small consumer near these 
lines is one involving engineering features necessary to 
provide service at the smallest initial investment and main- 
tenance cost. Here the development of the outdoor sub- 
station has been imperative and a subject on which con- 
siderable engineering thought has and is now being devoted. 
In general the requirements of outdoor substations are 
that the transformers be absolutely weatherproof, prevent- 
ing entrance of moisture and that the switching and pro- 
tective gear be simple in design, effective, easily installed 
and have a low maintenance cost. "The general tendency 
today in the design of.sueh stations seems to point toward 
the use of an air-break switch capable of opening loaded 
circuits, a suitable fuse, discharging horn gaps, and a choke 
coil or inductance so located as to reflect excess potentials 
to the gaps where*they can be discharged. In what follows 


Ong Type or SIncuE-PHAssE, 33,000-Voir 
SUBSTATION. 


Fic. 1. 


certain considerations essential to successful operation of 
small and average sized high tension substations are dis- 
cussed by H. W. Young, an engineer and designer of such 
equipment, the material being abstracted from a paper 
presented by him before a joint meeting of the electrical 
section of the Western Society of Engineers and the Chicago 
Section of A. I. E. E., at Chicago during the latter part of 
December of last year. 
TYPES OF SUB-STATIONS. 

During the past two years several distinct types of 
outdoor sub-stations have been developed and a large num- 
ber are now in service. Some of the earlier small capacity 
types are shown in Figs. 1 and 2, and are of very simple 
construction. The transformers are of the single phase 
weatherproof form mounted on a suitable platform sup- 


Fic. 2. ANOTHER ARRANGEMENT FOR SINGLE PHASE 


SUBSTATION. 


ported by two standard poles; the lightning protective 
equipment consists of a pair of adjustable horn gaps set to 
“spill over” at approximately a predetermined value. Pro- 
tection against overloads is secured by the use of special 
high tension fuses mounted either above or below the cross- 
arms as desired, and when renewal becomes necessary a 
fuse can be removed and replaced by means of insulated 
tongs. The control switches are located on the next pole; 
in some cases these consist of a simple disconnecting type 
and in others, a switch designed to open loaded cireuits is 
used. An interesting feature of these stations is that the 
automatic street lighting regulators are also of the weather- 
proof type and are mounted near the main transformer. 
The first stations erected were usually single phase for 
supplying street or commercial lighting, but the necessity 
for power service soon developed and the type shown ir 
Fig. 3 was designed. This station is of 100 kw. eapacity 
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transforming from 22,000 to 2,300 volts; the secondary 
distribution is carried out in the usual manner, 2200/110/220 
volt transformers being located near the consumer’s prem- 
ises. In the particular installation shown, the control 
switches are of the simple disconnecting type, but when 
conditions are such that opening the high tension cireuit 
under load is necessary, the type of switch shown in Figs. 


"MB. SWITCH 


Fic. 3. A THReE-PHaseE, 22,000- Fic. 4. 


Vout SUBSTATION. 


A 22,000-Vour Pots Top 
SwircH INSTALLATION ON SYSTEM 


transforming from 33,000 volts to 2,200, the secondary 
distribution being of the usual type employing 2200/110/220 
volt transformers. It will be noted that the three-pole 
switch handle is located below the platform. The air break 
switch is opened before the linemen mount the platform, 
which inereases the safety factor. Protection against over- 
loads and lightning is secured by the use of high tension 
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or GeorciaA Ratupway & Power Co. 


4 and 5 is extensively used. Where the main transmission 
lines are adequately protected with lightning arresters 
located near the point where power is taken off, the instal- 
lation shown in Fig. 6 can be used to good advantage. 
This installation is simply protected by means of weather- 
proof high tension fuses mounted directly above the trans- 
formers, the disconnecting switches being on the next pole. 

A second type of outdoor sub-station installation, where 
the entire transformers, switching, and protective equip- 
ment are mounted on the same Structure, is shown in 
Figs. 7 and 8. The transformer is of the three-phase type 


fuses, choke coils, and discharging horns. A small house 
is provided for secondary switches, meters, spare parts, ete. 

A third type of three-phase station is shown in Fig. 9 
and is rather interesting in that it is designed to supply 
current for an entire town. This particular installation is 
of 300 kw. capacity and is located outside an old steam 
plant which can be shut down at will; the sub-station can 
take current from the main lines, or the steam plant can 
be operated as an auxiliary feeding into the main line if 
it becomes necessary. The 2,200 volt circuits are carried 
into the building at the left and distribution is made in the 


Fic. 6. A 33,000-Voutr Station 
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usual manner. With this arrangement the town can be 
supplied with current from the high tension 33,000 volt 
line, the local generating plant being shut down; or the 
local plant ean, when desired, be used as a generating point, 
feeding into the main line through the outdoor sub-station. 

A fourth type of high tension sub-station is shown in 
Fig. 10, and as will be noted the three phase air break 
switch is mounted on a separate pole adjacent to the three 
poles supporting the transformers, lightning arrester, and 
fuse equipment. This particular installation is connected 
to a 33,000 volt transmission system supplying power to a 
coa® mine. Several of these stations are now in commercial 
operation and their operation under heavy sleet conditions 
will be watched with much interest. ‘The switching equip- 
ment is so designed that it can be operated under severe 
sleet conditions, as in the particular territory where these 
stations are installed, sleet storms of great severity are 
quite common. The type of station shown in Fig. 11 em- 
ploys the same form of switch as the preceding station. It 
will be noted that the fuse, lightning arrester, and trans- 
former equipment are all concentrated at one point, thus 
giving a self-contained installation. An interesting steel 
tower sub-station is shown in Fig. 12, a number of installa- 
tions being in commercial service. It will be noted that 
the transformers and protective equipment are mounted on 
a common structure and the switch on a separate pole. 


CONTINUITY OF SERVICE. 

Anticipating the question as to the possibility of secur- 
ing uninterrupted service, it can be said that absolute con- 
tinuity of service cannot be guaranteed with any present 
type of outdoor sub-station equipment, nor is it expected, 
with the low-cost types commercially available. With the 
latter types, in case of a heavy flow of current to ground, 
the protective fuse will perform its functions and rupture, 
thus cutting off the service. This condition must be ad- 


Fig. 9. 


A 300-Kw. 33,000-Votr SupsraTion OUTSIDE AN 
OLD GENERATING STATION. 


Fre. 10. A 33,000-Votr Sussration WitH SwitcH ON 


SEPARATE POLE. 


mitted, but in a large percentage of cases an occasional 
interruption of outdoor sub-station service will not be con- 
sidered serious or as a criticism of the service. It is ob- 
viously preferable to use this lower-cost switching and pro- 
tective equipment, giving service which, while subject to an 
occasional interruption, insures a profit on the investment, 
than it is to use a higher-cost, more elaborate equipment, 
which, while it may insure fewer interruptions, will in- 
variably render the venture unprofitable. 

Probably the most frequent cause of interruption on 
high tension systems is due to the failure of insulation; in 
other words, the line insulators used are frequently too: 
light to meet those abnormal conditions which occasionally 
arise. The use of liberally designed insulators on the lines, 
the installation of electrolytic arresters at generating 
stations or important distribution points, and the frequent 
installation of air break sectionizing switches, will ma- 
terially aid in decreasing interruption to main lines or feed- 
ers. The outdoor sub-station equipment branching from 
these lines will take care of itself so far as interruption to 
service is concerned, as any disturbance or trouble will be 
localized by the fuses and prevented from spreading to 
the main feeder lines—something of the highest importance. 

OVERLOAD PROTECTION. 

While automatic oil switches have been designed for 
outdoor service, it is questionable if they are suitable for 
use in connection with small sub-stations, as it is quite nee- 
essary to frequently inspect the contacts, height, and condi- 
tion of oil, make adjustments, ete. A comparatively small 
amount of water will result in serious trouble, and inspec- 
tion must be made in fair weather or with the switch under 
cover, Again the oil switch cannot be thoroughly inspected 
without killing the line, and when means are provided for 
by-passing the switch to cut it out of service, the necessary 
extra equipment becomes cumbersome and expensive. 
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The outdoor types of non-automatie air break switches 
with fuses have met the requirements of commercial service 
and are certainly far safer to install, inspect, and operate 
than are oil switches. Attempts have been made to employ 
the standard types of high tension indoor oil switches for 
outdoor service by providing housings, but this practically 


| PROCTECTIVE 
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doubles the expense and still has the disadvantage of per- 
mitting no immediate and easy inspection when alive. 


Fig. 13. A Typr or Temporary SUBSTATION USED BY 
GrorciA RAILWAY AND POWER COMPANY. 


A 33,000-Votr SrtF-ConTaInep Fa. 12. A 33,000-VoLr Stren ToOwER 
Ourpoor SUBSTATION. 


ADEQUATE FUSE PROTECTION. 

The selection of a proper fuse to give adequate pro- 
tection has been a vexing question, as the fuse must be of 
such design that it will not open under normal conditions, 
but will take care of those emergencies and abnormal eon- 
ditions frequently arising in high tension distribution. One 


ras 14: 
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of the most successful types developed is the chemical form, 
consisting of a short fuse wire under tension and hermetical- 
ly sealed in a glass tube filled with a carbon-tetrachloride 
solution. This form of fuse has the desired characteristics 
of quick action, minimum disturbance to the system, posi- 
tive indication whether open or closed, and ready replace- 
ment. Aside from exhaustive laboratory tests, this fuse 
has been in suecessful commercial operation a sufficient 
length of time to thoroughly demonstrate its characteristics. 
Many short circuits have occurred on high capacity systems, 
and in every instance the fuse has cleared the lines without 
danger to either the feeders or generating installations. 

An interesting illustration of fuse operation is shown 
in Fig. 13. This fuse, rated at 5 amp. 66,000 volts, was 
connected between one phase and the neutral point of a 
110,000 volt bus fed by two 9,000 ky.-a generators operat- 
ing in parallel. It will be seen that with the connections 
used, the fuses were subjected to approximately 66,000 
volts, whereas on the regular 66,000 volt circuits, two fuses 
would always be in series in case of short circuit between 
phases. Should a short cireuit occur between one phase 
and ground, the voltage across any fuse would approximate 
38,000 volts, which is the usual method of operation. The 
successful performance under the conditions cited is con- 
elusive evidence that the high tension fuses employed with 
the outdoor sub-stations illustrated are practical. 


Atlanta Convention of the Tri-State Water and 
Light Convention. 


The 1914 annual convention of the Tri-State Water and 
Light Association will be held at Atlanta, Ga., April 16 and 
17. This association represents the interests of engineers 
and superintendents of city water works and electric light 
plants in the states of North and South Carolina and Geor- 
gia. A. J. Sproles, of Greenville, S. C., is president and 
F. C. Wyse, of Columbia, 8. C., assistant secretary. 
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The Design, Installation and Operation of 
Series Lighting Systems 


BY JAMES M. PURCELL. 


Wie the progress in civie improvement and recognition 
of the fact that proper illumination of streets is a 
good measure of the progressiveness of a community, a 
decided interest has of late been shown by small towns 
throughout the South and West, in a better standard of 
lighting. This is manifested not only in the improvement 
of lighting in general, but also in the installation of orna- 
mental, or “white way” lighting on the principal street 
of the town. The complex and varied methods of lighting 
in the larger cities are prohibited in the smaller towns by 
reason of their high initial cost and maintenance, so that a 
system to be practical for this class of work, must be 
simple, inexpensive and low in maintenance cost. The sys- 
tem which meets these requirements most satisfactorily in 
the writer’s opinion is the series incandescent system. 
Before going into a detailed discussion of this system, 


a general review of the street lighting situation will be - 


presented. Two systems of distribution have been rec- 
ognized, the multiple and the series. With the multiple 
system, current is taken from low voltage multiple lines. 
The standard 110 volts is too high for the are lamp and 
a resistance must be cut in series with two lamps operated 
together. This system is in most cases obsolete for street 
lighting and need not be further considered. It is used 
for tungsten cluster lighting or curb lighting on ornamental 
posts, although it many eases this is also being superseded 
by the series system, so that the series system is now in 
general use for street lighting. In this system the same 
current passes through all of the lamps on a cireuit; the 
eurrent being kept constant and voltage varied as the num- 
ber of lamps on the circuit is increased or decreased. In 
regard to the apparatus, or the lamps for converting the 
electricity into light, there are quite a number of different 
types in use, the essential characteristics being given in 
Table 1. The series tungsten incandescent unit which can 
now be obtained in sizes from 30 up to 350 candle power 
is the most important lamp now used in street lighting, 
for recent advances in the manufacture of the tungsten 
lamp indicate the probability of obtaining satisfactory in- 
candescents having an efficiency of 0.5 watts per candle 
power making such a close competitor of are lamps. 


It is important to note that with the advent of the high 
efficiency series tungsten lamp, the street lighting situation 
was radically changed. Many small towns that could not 
see their way clear to install the are system, with its large 
units and high maintenance cost, quickly adopted the in- 
candescent lamp. This ‘has allowed the use of small units 
placed more advantageously than the are lamps and given 
a better average illumination. In addition, both the tung- 
sten and the are can be used successfully on the same cir- 
cuit, making a system of great flexibility. In the outlying 
districts, with residences at great distances apart and where 
only a low intensity of illumination was necessary, a tung- 
sten of low candle power could be installed, while in special 
locations where a more powerful light was required, an 
enclosed or flaming are could be eut in the cireuit. With 
the increase in the size of the tungsten lamps as now man- 
ufactured, in sizes comparable with the are, this course will 
not be necessary and all tungsten units can be used. The series 
system is also adapted for use with ornamental pole light- 
ing with a less installation cost than for a multiple system. 

EQUIPMENT FOR SERIES SYSTEM. 

To regulate and maintain a constant current in the series 
system which is necessary, special apparatus known as 
constant current or tub transformers must be installed. 
This transformer consists of a special form of laminated 
core of low magnetic reluctance, a stationary and a movable 
coil, the regulation depening upon the magnetic repulsion 
between moving and stationary coils. This method of regu- 
lation, because of its low power factor at low loads, con- 
stitutes one of the disadvantages of the “tub transformer.” 
The efficiency at full load for a 100 light transformer is 
about 96 per cent, with a power factor of about 80 per cent. 
It decreases, however almost directly as the load decreases. 
For a system consisting entirely of incandescents, trans- 
formers built especially for this service can be obtained in 
sizes from 4 up to 35 Kw. The primary voltage may 
either be 1100 volts or 2200 volts, and with a secondary 
ampere rating of 2 amps up to 7.5 amperes. With the 
chance of having to install some ares on the circuit, at 
some future time, a secondary rating of 6.6 or 7.5 amps 
would be desirable. This would require the use of in- 


CHARACTERISTICS OF VARIOUS ARC* AND INCANDESCENT LAMPS. 
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candescent lamps with large thick filaments, of a more 
rugged construction. 

There are many advantages attached to the use of the 
constant current transformer which make it successful for 
the incandescent system. The regulation is close, which 
tends towards the maintenance of long lamp life. It also 
insulates the generating equipment at the plant from the 
outside circuit. By means of series transformers or safety 
eoils, which ean be eut in on the main cireuit, a separate 
circuit can be run, at a lower potential and with the same 
or different values of the original current of the circuit. 
This allows the use of the series system which is of a high 
potential (and objectionable accordingly) in such places as 
underground distribution, ornamental post lighting, and 
even to the installation of a few lights in isolated buildings. 
A new type of underground cable, which has a spiral steel 
covering and can be laid in an open ditch and covered 
without further protection, has reduced the cost of such 
underground construction to a minimum, and has led to 
a great extension of the underground system for boulevard 
lighting where the overhead wires and unsightly wooden 
poles are usually objectionable. 

The four elements of the series lighting system are 
then: (1) ‘The transformer. (2) ‘The switchboard for 
controlling the same. (3) ‘The transmission line, and (4) 
The lamp and receptacle. The transformer has already 
been described, and in Fig. 1 the front view of a typical 
series switchboard controlling two cireuits is shown. Fig. 
2 shows the general scheme of circuits and is self explana- 
tory. ‘The primary switch can be either an oil switch with 
trip coils or the less expensive and just as serviceable, pri- 
mary plug switch. 

LINE CONSTRUCTION FOR SERIES SYSTEM. 


In regard to installation of service lines for this type 
of installation, No. 8 B & S weatherproof wire is suffi- 
ciently large to transmit: economically 6.6 amps. The gen- 
eral practice however is towards the use of No. 6 on 
account of its greater tensile strength. As the current is 
constant the line loss is increased directly as the length of 
the line and is constant for any load. The length of the 
line depends upon local conditions such as the layout of 
the town, and the number of lamps in a'cireuit. No. 6 
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Fic. 1. Typrcan Series LIGHTING SWITCHBOARD. 
Fic. 2. Genera ScHEME OF CIRCUITS FOR SERIES LIGHTING. 


B & S gage wire has a resistance of 0.40 ohms per thous- 
and feet, while No. 8 has a resistance of 0.64 ohms per 
thousand feet. Assuming a case where the secondary cur- 
rent used is 6.6 amps and that four miles of wire is re- 
quired to reach the farthest lamp on the circuit and return, 
which length of line depends upon local conditions, the 
line loss for No. 6 B & S wire, with 6.6 amps would be 
4 5280 6.6 & .39 — 1000 = 55.7 volts drop. 

From the accompanying table the voltage as given 
for the class of lamps we have determined on should 
be noted and the sum of these different values, plus the 
line drop will determine the voltage required at the ter- 
minals of the regulator in the plant. It would be well to 
increase this value slightly, say 10 per cent, to allow for 


Strap 
Trisularors 


Fic. 3. SHowrna Use or SuspensION Type FIxTure. 
future additions to the cireuit without re-designing the 
line. With all incandescent lamps on a cireuit, the power 
factor of the circuit will be unity, and the line wattage 
will equal the line voltage multiplied by the line amperage. 
With are lamps cut in on the circuit however, these two 
factors will give the kilovolt amps. but not the line wattage, 
owing to the power factor of the lamps. 

The number of lamps to install on a cireuit is influenced 
by local conditions, such as the total number of lights 
desired, the importance of some particular section, the dis- 
tance covered to reach each lamp and the class of service. 
It would not be wise to put all the lights in town on one 
cireuit as an accident to this one wire would throw the 
whole town in darkness, thus each of the points enumerated 
above would have to be considered ‘carefully. If the num- 
ber of lights to be installed would only constitute a suffi- 
cient load for one 5000 volt circuit, it would not be the 
best policy to run all of the lamps on one cireuit. Two 
2600 volt cireuits would be the better choice in this case. 
Also in deciding on the number of lamps on a circuit and 
the route and length of the line, selection should be such 
that an accident to one line will not eut out all of 
the lamps in one section. If the cost is not prohibitive 
alternate streets should be fed from different cireuits. In 
some towns local ordinances may prohibit the high voltage 
when the secondary voltage would have to be changed ac- 
cordingly. 

Tf in the extension of cireuits new poles are to be set 
25 or 30 foot poles would he sufficiently tall. These poles 
should be set in the ground about 514 feet and should not 
be spaced over one hundred feet apart. If there are no 
other wires on the poles, insulator pins would give suffi- 
cient insulation, although a two pin cross arm would be 
better construction. On poles with other wires the are 
line cross arms should be earried on the highest gain. 

SUSPENSION OF STREET LAMPS AND BUILDING SERVICE. 

There are three methods in vogue for the suspension of 
incandescent lamps. The ornamental pole type, with orna- 
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mental bracket which may be attached to the wooden pole 
and the center span suspension fixture for street intersec- 
tions and locations where the cost of an ornamental pole 
would be excessive. Fig. 3 shows the use of the suspension 
type fixture for location between adjacent poles. A good 
average height of the lamp above the ground is between 
twelve and fifteen feet. This may be modified somewhat 
to fit in with particular conditions. 


There are many cases where the series lines run near 
some isolated building and it is desirable to have electric 
lights in the same, but where the cost of running a multi- 
ple line might be prohibitive. In this case the series sys- 
tem would suit admirably. A small series transformer or 
safety coil can be cut in on the line, and the line amperage 
or whatever amperage may be desired, depending upon the 
transformer ratio, supplied to the building. Or the are 
lines may be run directly into the building. In both cases 
however, a series cut out or loop switch must be installed 
and the underwriters’ requirements strictly adhered to. 
Fig. 2a illustrates this construction. This same method is 
used for underground distribution to an ornamental light- 
ing system. ‘Tihe voltage strain on the cable system would 
then be equal to sum of the voltage drop across each lamp 
of the secondary cireuit, plus the line loss. Hach lamp 
fixture should be equipped with a series socket with an 
automatic cut out, the action of this eut depending upon 
the puncture of a thin brass dise should the lamp filament 
break. 

CALCULATION OF ILLUMINATION. 


The ealeulation of illumination at different distances 
from the lamp and with different lamp heights in a rough 
graphical way is simple. 'This intensity of illumination is 
expressed in foot candles on a surface normal to the rays 
from the lamps. Knowing the candlepower of the lamp 
the illumination can be calculated by a general law ex- 
pressed by the following formula F — C —~ D’, where, F 
= foot candles; C — candle power in the direction of the 
given point, upon which the illumination is to be deter- 
mined; and D = distance in a straight line to the point. 
C and D which must be determined to solve the equation, 
may be obtained either by ealeulation or graphically. 

The photometric curve for the particular type of lamp 
and reflector can be obtained from the publications of lamp 
manufacturers. To illustrate, assume the lamp to be 12 
feet from the ground and the distance to point 48 feet. 
Some convenient scale is assumed and a right angled 
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triangle is constructed with its base equal to 48 feet and 
with 12 feet, the height of the lamp, 4s its altitude, the 
hypothemus D which is the straight line distanee to the 
point A is found either graphically or by calculation to be 
491% feet. The photometric curve is now superimposed on 
the sketch and the points X and Y where the line D cuts 
the curve will give the candle power at that particular angle 
below the horizontal. Fig. 4 illustrates this graphical 
method. 

Assuming that this value is 51, we then have F = 
51/(4914)* — 51/2450 — .0208 ft. candles with reflector. 
Again F — 40/(4914)? — 40/2450 — .0163 ft. candles 
without reflector. 

In the above discussion the use of the tub transformer 
as the regulation device was mentioned. There are oné 
or two other types of regulators, which use the same prin- 
ciple of magnetic reluctance for the regulating effect and 
differ only in their design. This discussion applies to the 
series D. C. system which uses the series are machine or the 
mercury are rectifier. There is another system which has 
come into use quite extensively, which avoids the use of any 
regulating apparatus at the plant. It has the advantage 
that a series circuit may be cut in from the existing mul- 
tiple lines wherever it is found necessary. The regulation 
of this system is inherent with each lamp fixture. In mul- 
tiple with the lamp socket a reactance coil is connected 
which in case the lamp breaks shunts the current around 
the broken filament and holds the regulation at a constant 
value. This system is illustrated by Fig. 5 which is self- 
explanatory. 

A disadvantage of this system is, that if existing mul- 
tiple lines are used, switches must be installed at each trans- 
former to turn the lamps on or off. These switches may 
be either automatically or manually operated. With im- 
portant circuits, the best policy is to have the circuits under 
the control of ‘the operator, as in the series system. 


Electrical Show at Ohio State University. 


Members of the student branch of the American Insti- 
tute of Electrical Engineers, at Ohio State University, Co- 
lumbus, O., have decided to hold an electrical show this year 
similar to the one held several years ago. It is planned ito 
have exhibits from manufacturers of electrical apparatus 
and machinery. Plans are well under way and already the 
manager of the exhibit department has arranged for a 
large number of exhibits. 
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Characteristics of Alternating Current 
Circuits 


BY A. H. TIMMERMANN. 


Section 2. A Discussion of Resistance and React- 
ance in a Circuit. 


HE next circuit to be considered is one containing a com- . 


bination of resistance and reactance, another name for 
which is impedance. In a cireuit of this character, we say 
that the total impedance limits the flow of current. If in 
a circuit containing resistance only, the current is in phase 
with the electromotive force, and in the circuit containing 
reactance the current lags 90 degrees behind the electromo- 
tive force, then in a circuit containing both resistance and 
reactance, we would expect the current to lag at some angle 
between zero and 90 degrees behind the impressed electro- 
motive force. This is indicated in Fig. 8, in which the cur- 
rent lags 45 degrees, that is, the current reaches its zero or 
maximum values 45 degrees after the electromotive force 
- has reached the corresponding figures. 


RESISTANCE REACTANCE 


IMPEDANCE 


Fic. 8. CURRENT AND ELECTROMOTIVE FORCE CURVES FOR A 
Circuit CONTAINING RESISTANCE AND REACTANCE. 


As both resistance and reactance tend to limit the flow 
of current, and resistance is measured in ohms, we also 
measure reactance in ohms, and if the current lags 45 de- 
' grees behind the electromotive force, the resistance and re- 
actance in the cireuit must be equal. It does not follow, 
however, from what has been said above that if the resist- 
ance equals 10 and the reactance equals 10, that the im- 
pedance is equal to 20. It is in fact very much less, and 
* this should be expected because the resistance causes the cur- 
rent to have its maximum value in phase with the electro- 
motive force, while the reactance causes the current to have 
its maximum value 90 degrees behind the electromotive 
force. We may say in other words that resistance and re- 
actance have peculiarities which are shown 90 degrees 
apart and it is for this reason that the impedance in the 
circuit bears the same relation to resistance and reactance 
that the hypotenuse of a right angle triangle bears to the 
two remaining sides. Inasmuch as resistance does not tend 


to lag the current behind the electromotive force the volt- 
age V, across the terminals of the resistance in Fig. 10-B 
must be in phase with the current passing through that re- 
sistance. In other words, if we consider only that por- 
tion of the circuit containing the resistance, its current and 
electromotive force must be in phase. The voltage V, 
must, therefore, lag behind the voltage V, impressed on the 
whole circuit, by an angle of 45 degrees for the reason that 
the current lags behind the impressed electromotive force 
by this angle. With different values of resistance and re- 
actance the angle of the lag would differ from 45 degrees. 

Referring now to Fig. 9, curve V, shows the electromo- 
tive force across the terminals of the resistance in its rela- 
tion to the impressed electromotive force V. Similarly, as 
the reactance (Fig. 7) caused the current to lag behind 
the electromotive force V by an angle of 90 degrees, the 
electromotie force V, (Figs. 9 and 10-B) must lag to 90 
degrees behind the current, and the electromotive force 
necessary to overcome the reactance, or self-induction, as it 
is sometimes called, must be in advance of the impressed 
electromotive force by an angle of 90 degrees. In other 
words, the electromotive force overcoming reactance must 
be removed 180 degrees from the electromotive force of the 
reactance. This is equivalent to the statement that if a 
weight pulls down on a string with a force of 10, the string 
must pull in the opposite direction, 
with a force of 10. 


or 180 degrees away, 


A study then of Fig. 9 will show us that the sum of the 
two curves V, and V, gives the curve V. That is, the two 
electromotive forces, V, and V, must be combined at an 
angle of 90 degrees in order to equal the total impressed 
electromotive foree V. This is shown in Fig. 10-A, in 
which A B represents the electromotive force which is used 
to overcome resistance, B C the electromotive force which is 
used to overcome reactance, and A C the total electromotive 
force used to overcome both resistance and reactance, or 
impedance. This triangle also indicates in general the rela- 
tions between the impressed electromotive force A C and 
the current A B, because the current is in phase with the 
electromotive force which is used to overcome it. In the 
diagram, then, the angle © or 45 degrees in this case, is the 
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angle by which the current lags behind the impressed elec- 
tromotive force. The cosine of this angle ® which is equal 
to A B — A C is therefore 
Cos © = A B/A C = 7.07/100 = 0.707. 

The cosine of this angle @ is called the power factor of 
the cireuit. 

The power factor of any alternating current cireuit is 
the cosine of the angle by which the current lags behind the 
impressed electromotive force. 
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It is exceedingly interesting to study the flow of power 
in an alternating current circuit, as this gives us in fact a 
very much better idea of what is going on than ean proba- 
bly be obtained by a long discussion of other characteristics 
of the circuit. 

In Fig. 11 we return to our cireuit containing resist- 
ance only. 


The curve V, as before, represents the impressel elec- 
tromotive force, A the current flowing, and W the watts or 
power in the circuit at any instant of time. The power 
curve is obtained by multiplying together the instantaneous 
values of the current and electromotive force. In the dia- 
gram, inasmuch as amperes, volts and watts are different 
units, the same scale has not been used for all three, the 
watt scale being very much reduced in size, but taking, 
however, the value of the current as 40 amperes and the 
value of the e.m.f. as 100 would give as a maximum value of 
the power or watt curve 4,000. In such a circuit the mean 
value of the current (that measured by an ammeter) would 
be 28.3 amperes, the mean value of the voltage 70.7 volts, 
and the mean value of the power 2000 watt. 


In the cireuit as described above whenever the voltage 
is positive, the current is positive; when the voltage re- 
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verses in direction, the current also reverses in direction, 
and inasmuch as the product of two positive quantities or 
of two negative quantities is positive the resulting power in 
the circuit is always positive. 

If the cireuit contains reactance only, as shown in Fig. 
12, with the result that the current lags 90 degrees behind 
the electromotive force, the figure shows that when either 
the current or electromotive force is zero, the power in the 
circuit must be zero, with the result that the power re- 
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Fig. 12. 


verses in direction twice during half a cycle and four times: 
during one complete cycle, while the current and electromo- 
tive force reverse only twice in one complete cycle. 

Another interesting feature is brought out by the fact 
that the positive power, or power loop above the line is 
exactly equal to the negative power or power loop below the 
line. What, then, does this mean? It can mean but one 
thing, namely, that the total power in such a cireuit is 
zero. In other words, during the first quarter of each cycle 
the generator is furnishing energy to the circuit, and inas- 
much as there is no resistance to use up this energy, it must 
all be stored up in the magnetic field of the reactance. Dur- 
ing the next quarter of a cycle this magnetic field dis- 
charges or returns this energy to the generator, so that an 
alternating current circuit containing reactance only is a 
circuit in which there is a pulsation of power first from gen- 


erator to cireuit, and a little later from circuit to generator, 


the total power furnished by the generator remaining zero. 


There is still another class of circuit in which the power 


relations are to be considered, namely, a circuit containing 
resistance and reactance, or as is generally stated, a cireuit 
containing impedance. These relations are shown in Fig. 
13, in which we again have the current curve lagging at 45 
degrees behind the electromotive force curve and a power 
curve again of double frequency which is now partly posi- 
tive and partly negative. This means that the generator is 
furnishing power to overcome the resistance and store up 
energy in the magnetic circuit during a portion of the time 
only. During the remainder of the time the magnetic field 
is discharging and furnishing the energy to overcome the 
resistance, and in fact where the power is negative we have 
an actual discharge of energy from the magnetic field which 
is sufficient to not only overcome loss in the resistance, but 
to actually furnish power to the generator. 


ake 
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From the fact that the generator does not furnish a 
continuous supply of energy to the cireuit and that the 
circuit sometimes supplies energy to the generator, we often 
hear the single phase cireuit spoken of as the circuit of 
pulsating power. 
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Fig. 13. Curves oF Current, VOLTAGE AND POWER IN A 
Circuit CONTAINING RESISTANCE AND REACTANCE. 

This, then, is the general characteristic of the alternat- 
ing current cireuit containing resistance and reactance. We 
can sum up the whole situation by stating that the resistance 
element of the cireuit, therefore, represents the power trans- 
formed in the circuit into heat or useful work. 

The measure of power in a single phase circuit is, there- 
fore, equal to that portion of the voltage which is used in 
overcoming the resistance multiplied by the current flow- 
ing in the cireuit. 

We see from the diagram in Fig. 10-A that this por- 
tion of the voltage is only 0.7 in the case under discussion, 
of the total voltage of the circuit. In other words, the 
useful portion of the voltage is the impressed voltage multi- 
plied by the cosine of the angle of lag of the current behind 
the electromotive force, or what is the same thing—the im- 
pressed electromotive force multiplied by the power factor 
of the circuit. We can write then the power in the single 
phase circuit equals impressed volts times current flowing 
times the power factor of the cireuit. In a particular ex- 
ample, if the current flowing in the cireuit was 50 amperes, 
the impressed voltage 100, and the power factor of the 
circuit .707, the total power in the circuit would be equal to 
50 times 100 times .707 equals 3535 watts, while the ap- 
parent power, or volt amperes of the circuit would be 50 
times 100 equals 5000. The difference between these two 
quantities is sometimes called the wattless component of the 
power, which has no other meaning than that this portion 
of the apparent power while stored up in the reactance of 
the cireuit during a portion of the time is again returned 
to the cireuit at some other portion of the eyele. 

We can now write the relation between the current, elec- 
tromotive foree and impedance in an alternating current 
circuit, as follows: 

I= EK — vy[R’ + (Lw)’] 
in which R denotes the resistance and the quantity, Lw 
represents the equivalent resistance in ohms of the react- 
ance of the circuit. 


Augusta-Aiken Railway & Electric Corporation 
Formally Starts Equipment at New Power 
Station on Savannah River. 


On February 16 the Augusta-Aiken Railway & Electric 
Corporation, of Augusta, Ga., celebrated the completion 
and starting of a new hydroelectric plant on the Savannah 
River nine miles above the city of Augusta. A barbecue 
was given at the plant, served in the old Georgia style, 
after which the guests returned by special train to the city 
for turning the current on the city distribution cireuits in 
the evening, following same by a banquet. At this time 
several speeches were made by visiting guests and promi- 
nent citizens of Augusta, indluding Governor Slaton of 
Georgia, municipal officials, members of the Merchants’ and 
Manufacturers’ Association of Augusta, and representa- 
tives of the J. G. White Engineering Corporation of New 
York, which has done the designing, engineering and con- 
struction work on the new project. 

The trip from Augusta to the plant was made at the 
invitation of the Augusta-Aiken Railway & Electrie Cor- 
poration, and some of those on board the train 
were: F. Q. Brown, of Redmond & Co., president of the 
Augusta-Aiken Railway & Electric Corporation and of the 
Georgia-Carolina Power Company; R. Laneaster Willams, 
of Middendorf, Williams & Co., of New York and Balti- 
more, with a party of friends; J. W. Steel, a banker of 
Philadelphia; the officers and prominent members of the 
Merchants’ and Manufacturers’ Association of Augusta ; 
and J. H. Pardee, president, and J. K. Choate, vice-presi- 
dent of the J. G. White Management Corporation. The 
party was furnished an opportunity to inspect the dam and 
the power house from which power will be carried to the 
city of Augusta to supply many mills and industrial plants 
that have been using steam. This power will be transmitted 
at 44,000 volts across the Savannah River to feed power 
to additional mills and industries in the state of South 
Carolina. 

The new plant has an ultimate capacity of 31,000 Hp., 
the present equipment consisting of five vertical, 
60-eyele, 2,300-volt, 2,700-Kva. 
including power house, is 
height of about 
4,000 acres. 


3-phase, 
generators. The dam, 
2,700 feet long, with an average 
30 feet, creating a storage reservoir of 


Reorganization of Chattanooga Railway & Light 
Company’s Operating Department. 


I. W. Hoover, who is general manager of the Tennessee 
Power Company, one of two companies in the Chattanooga 
district ready to deliver 150,000 Hp. of hydro-electric 
power, has been designated executive officer of the Chatta- 
nooga Railway & Light Company, with instructions to re- 
port directly to M. H. Hopkins, first vice-president of that 
company. Mr. Hoover is second vice-president of the 
street railway and light company, having been elected to 
that office by the directors in Philadelphia some time ago. 
He was in a position of authority with the Chattanooga 
Railway & Light Company prior to the resignation of W. 
E. Boileau as general manager of that eompany. 

EH. W. Reed, who has been general superintendent of 
the Chattanooga Railway & Light Company for two or three 
years, has been continued in that capacity, though with 
considerably widened authority. He has been given com- 
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plete authority in the operation of both the street railway 
and the light departments of the corporation. ‘While the 
office of general manager has been abolished, Mr. Reed has 
practically all the powers formerly exercised by such an 
office, formerly occupied by Mr. Boileau and has oversight 
of all departments of the general offices on Market street. 

This reorganization of the company in its operating de- 
partment is spoken of as a centralization of authority in 
the local business, with a resident executive head that will 
enable the company to handle all ordinary problems with- 
out appeal to the head office in Philadelphia. Mr. Hop- 
kins remains in the same position of final authority he has 
held since the Clarks aequired the property, while Mr. 
Hoover continues to be general manager of the Tennessee 
Power Company, with his offices on the fourteenth floor of 
the Hamilton National Bank Building. 


Data on Southern Central Stations. 


According to preliminary data from the Bureau of 
Census, which is now being arranged for publication in a 
report covering central station progress in the United 
States for the period between 1907 and 1912, considerable 
substantial progress is shown for the South. Some of the 
data showing the present standing of the different states 
in number, capacity, output, ete., of stations is given in 
the accompanying table. These statistics do not include 
electric plants operated by mining companies, factories, 
hotels or other plants which consume the current generated, 
nor plants idle or in course of construction. It will thus 
be noticed that the capacity indicated for some of the 
Southern states does not include the capacity of water 
power stations completed and started during the past two 
years, which capacity runs into a considerable amount, and 
will make a similar report in 1917 decidedly more complete 
and true to conditions. The present report by virtue of the 
omission of this capacity shows in a fairly adequate way, 
the present standing of the average Southern central sta- 
tion, and therefore the standing of the various states on 


this basis. 
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State Average 


tions in such a manner as to derive an aceurate value for 
gross income per station capacity nor for the sam ereason, 
tthe percentage of operating expenses to gross income or 
gross income per station capacity nor for the same reason, 
columns of the table are therefore only approximate and 
if anything low as to the first and last items mentioned 
and high as to the second. 

It is to be observed however, that the ratio of ex- 
pense to income as shown in the table compares favorably 
with data which has been regularly compiled by the Iowa 
Electrical Association for the state of Iowa, with the gross 
income per station capacity about 10 per cent lower than 
for Iowa. The comparison is however, known to be much 
closer, as an accurate compilation of total income from the 
service rendered by combination light, power and railway 
companies would show. The inerease in lighting load for 
the various states is typical of the progress in all lines 
during the period which the data covers. , 


Society for Electrical Development Now Active. 


The subscriptions for the carrying on of the proposed 
work of the Society for Electrical Development have now 
reached $200,000 and the society by virtue of this fact, as 
already announced, becomes active. Its campaign for edu- 
cation in keeping with its slogan “Do it Electrically,” will 
soon be in full swing. The membership of the organiza- 
tion has now passed the 1,300 mark, with applications still 
coming in. With the practical results soon available to 
support the opinions already advanced, it is certain that the 
society will rapidly increase its membership and its financial 
support. 


Winnipeg Electric Railway Company (Canada) 
Plans 40,000 Hp. Hydroelectric Development. 


Sir William Mackenzie, president of the Winnipeg 
Electric Railway Company, has announced that the J. G. 
White Engineering Corporation, of New York, has been 
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Station Average 
From the table presented here, it would seem that the 


average station capacity in the South is around 500 
Kw., with a gross income per kilowatt of station capacity 
about $53. The gross income here considered dies not 
include that received from sale of light and power by street 
railway companies, nor service sold to other public service 
companies, since such data is presented in a way that makes 
such a combination very ambiguous and of little value. 
The table does not give therefore, complete data on sta- 
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engaged to complete surveys, explorations, designs, plans 
and estimates for a large hydroelectric development near 
Winnipeg, Canada. It is understood that the ultimate de- 
velopment will be considerably in excess of 100,000 Hp., 
and that the immediate development, for which complete 
designs and plans are to be prepared by the J. G. White 
Engineering Corporation, will be for 40,000 Hip. Work 
on the surveys, explorations and designs is to be started 
immediately and completed as rapidly as possible. 
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New Business Methods and Results 


Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 


Line Extensions—Spring Business and Appliance 
Exploitation. 


An investigation of the policies in regard to line ex- 
tensions shows that there is very little if any uniformity in 
regard to same, for as pointed out by Mr. Macomber in 
the December number of Electrical Engineering, there ap- 
pears to be as many policies as there are companies. The 
former practice among many lighting companies, especially 
among those who had made no study of costs, was to run 
lines almost anywhere to supply anyone as long as the 
necessary money could be raised for construction work, 
trusting in the very vaguest kind of hopes that some time, 
somehow, the line might prove a paying investment. Nat- 
urally as a result of this, a number of the smaller’ com- 
panies have suddenly found themselves in serious trouble, 
from which many have not as yet recovered. They were 
not exactly “land poor,” but “line poor,” for when the line 
began to need repairs, they found themselves forced, either 
to continue serving it at a loss, making up the expense from 
the other customers, which is evidently unfair, or to cut 
the line off, which would mean trouble, or to raise the rates 
along the line, which is easier said than done. In general, 
such a condition is more easily gotten into than out of. 

It may be regarded as axiomatic that every business 
must be self-sustaining and furthermore, that each division 
of any business should be self-supporting as far as practi- 
eable. The general overhead burden should be as small as 
possible with the fixed charge apportioned to each piece of 
business wherever at all possible. Failure to do this, as 
we have before noted, attracts the unprofitable, and dis- 
courages the profitable business. (While there is a limit be- 
yond which the analysis of fixed charges cannot be carried, 
yet such charges should be made more accurately than is 
often done at present. 

Each line extension, therefore, should be made profitable 
in itself, with perhaps two exceptions. In rapidly growing 
territory where there is a good chance to develop a profita- 
ble field, it is not only permissible but wise to make liberal 
extensions. Furthermore, to avoid appearance of discrimi- 
nation it is often policy to make all extensions asked 
for without charge within certain prescribed limits, such 
as within the borders of a municipality, or other civil 
division. Public service commissions have often held that 
adequate accommodations to the citizens of any section 
within which a franchise is granted, involves giving service 
to every one within such municipality, no matter where 
they may be located. 

Modern practice in regard to extensions among the 
larger companies seems to be to handle each application 
for service on a strictly business basis, carefully estimating 
the cost of the extension, the present business to be secured 
and that likely to develop in the near future, and then 
to make a proposition whereby the cost of the line, above 
the amount which can be profitably invested by the com- 
pany, will be financed in whole, or in part by the pros- 
pective customer. In these cases the amount the appli- 
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dant should justly pay and the manner of payment, is 
largely a matter of private judgement, and on this account 
wide diversity of practice exists with consequent unavoid- 
able seeming discrimination. 

In general there are three ways in which the customer 
may bear part or all of the construction cost. First, by 
payment outright, either in cash or monthly payments. 
Second, by guaranteeing a sufficient amount of business to 
meet the cost out of the resulting profits on service. Third, 
by means of a rental charge, to continue as long as the 
customer makes use of the line. Lach of these have both 
advantages and disadvantages, but the first and third are 
probably more accurate than the second. The objection to 
the payment outright, is that it discourages extensions; the 
advantage being that the company runs no risk of the 
customer discontinuing service in a short time and leaving 
a useless line on the company’s hands. Furthermore, 
where the company may extend the line to serve a certain 
customer and later on other business should be added, the 
latter can claim and justly, that since he paid for the line 
ihe is entitled to the exclusive use of it, or a refund. All 
this, of course, opens the way to a dispute and consequent 
ill feeling. 

The guarantee plan and the rental plan, render (busi- 
ness easier to get, ‘but care should be taken that the parties 
making application are reliable and responsible, otherwise 
the extension may prove more of a speculation than an 
investment. 'The guarantee system, while much used, is 
difficult of accurate apportionment, and does not lend 
itself readily to adjustment. 


Probably the simplest and most accurate plan is to rent 
the line to the customer on a basis such that the rental 
will cover fixed charges and upkeep, and to sell current at 
the same rate, and terms as if the csutomer were at the 
power house door. Then in case business should spring up 
along the line, the rental should be adjusted and when the 
customers become so numerous as to make the fixed charges 
small in proportion to the total business handled, the rental 
charge would naturally be dropped altogether. 

The need for some kind of uniform practice among 
central stations in this regard has attracted the attention 
of public service commissions, and the Wisconsin Electrical 
Association at the suggestion of the Railroad Commission 
has appointed a committee to investigate the policy of 
companies throughout the state, and make recommenda- 
tions towards some kind of uniform practice. While ab- 
solute uniformity can hardly be attained, because some 
personal judgment in the matter will always be necessary, 
yet there should and can be uniformity of method used 
in arriving at the results. The same committee is also to 
take up the question of deposits, cash discounts, and other 
details of service regulations. 

SPRING CAMPAIGNS. 

It is not too early to begin to lay plans for spring busi- 
ness campaigns. Last year’s performance should be exam- 
ined to see if it can be improved upon. A company should 
not be satisfied until every one of its customers is provided 
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with every device for safety, comfort and convenience that 
ean be afforded. ‘Somehow, most companies have the cam- 
paign habit which, if not carried to the extreme of neg- 
lecting the general run of business, is good policy. There 
is a psychological reason for it, entirely apart from the 
primary consideration of seasonableness. When a salesman 
starts out with a wogon load of irons, and a determination 
to put one in every house, with “irons on the brain” as it 
were, he will place far more irons than the salesman to 
whom the sale of an iron is simply an incidental in con- 
nection with other saleswork. His mental condition in- 
sensibly affects the mind of the customer. Call it thought- 
transference or what you will, there is a “swing,” a “go” 
to the campaign, which is Jacking at other times. 

Proper development of business calls for both steady 
plodding, and also for seasons of special effort. Some cam- 
paigns are “personally conducted,’ others are wholly built 
up by advertising. In the latter case, of course, the appeal 
must be along some special line, for many customers who 
would never come to a company’s show rooms can be 
brought there by some special offer. Even in the case where 
salesmen are used there should be extensive advertising, of 
such a nature that there will be no excuse for any customer 
remaining in ignorance. It is a great deal easier to say, 
“Madam, I suppose you have been reading our advertise- 
ments in the Daily News,” than to explain a proposition 
from the ground up. 

As to actual methods, there appears to be little of value 
that is new. During the past year we have presented in 
these columes reports of a number of successful campaigns, 
which when analysed show that the secret of their success 
has not been in any specially novel features, but in the 
application of sound merchandising methods. The main 
points of any campaign are a good proposition that will 
impress the public by its value, enthusiasm among em- 
ployes, and an appropriate time to concentrate sales 
effort on making the proposition a Demon- 
strations should be used where practicable with courteous 
attendants, when the public may be expected to do the rest. 

Tt seems appropriate at this time to give a few sugges- 
Many com- 
panies have never tried it and some do not approve of it. 
A large majority of those however, who have used such a 
plan find it suecessful and others are falling into line. 
Of course, we will always find those who prefer to pay 
as they go and rather pride themselves on doing so, which 
is good business, to be discouraged in no way, yet a central 
station should not shut themselves out of other profitable 
business which can be secured on the installment basis. 
Articles can ‘be offered at from 3 to 12 months time and 
the payments should run from $1.00 per month for an 
iron up to $5.00 or $10.00 in the case of an electric washer. 
It is also well to have optional propositions. For instance, 
an $85.00 washer may be sold in five payments of $17.00 or 
ten payments of $8.50, ete., as the customer may feel pre- 
pared to pay. In general, list prices should be adhered ito 
throughout, and only 6 per cent interest allowed for cash. 
On account of the extra expense incurred in handling this 
kind of business, the price should not be eut so low as 
to leave no profit in the transaction. 

In every town, large and small, there are a large num- 
ber of persons who do not use electricity, whose houses 
are not wired, and yet who would become customers if 
properly approached. In many of such cases the value 
of the electrical appliance as an entering wedge has not 
been fully realized, at any rate, few instances have been 


success. 


tions regarding the monthly payment plan. 


% 
reported where a systematic effort has been made to in- 
terest non-users of electricity in electrical devices. ‘Tio in- 
terest such prospects different methods must be used. The 
average electrical advertisement is simply glanced at by 
non-users, with the thought, “Oh, well, we can’t use that, 
because we have no electricity.” In this case, the thing to 
do is to take advantage of some appropriate season of the 
year, such as just before spring house-cleaning, to make 
a united appeal for cleaners, irons, and washers, making up 
a carefully selected list of a number of possible customers 
and sending to each a series of good letters, explaining the 
use of appliances. Little need be said about light, for in 
fact, if these people wanted electric light they would prob- 
ably be using it instead of gas or oil. The probability is 
that they are satisfied with the light they use and must be 
interested through a different appeal. 

In order to prevent the letter from sharing the same fate 
as the advertisement, it must be so worded as to gain the 
prospect’s interest.and attention. For instance, the ex- 
pense of installing a couple of receptacles in a kitchen is 
small, perhaps not over $3.00 or $4.00, and any company 
can well afford to do this free to introduce an iron, cleaner, 
washer, or any two cf them. Such a scheme as suggested 
by W. K. Clements, of the New Orleans company, in the 
February issue, is a good one for this purpose, especially 
as it is designed with the introduction of appliances par- 
ticularly in view, and provides a complete portable ar- 
rangement for cut in, meter and apphance connection. With 
such a scheme, a letter could be started, “We wire your house 
free,” and go on to explain the proposition. As a matter of 
fact, when it comes to putting in such equipment the average 
person will want some additional lights, and in many cases 
this will serve as the entering wedge for an order to go 
ahead and wire the whole house, even though the original 
proposition was not made on the basis of any light at all. 


FREE LAMPS. 

“To give or not to give,” is the question, and it is a 
question which apparently will not be downed. It is said 
that no question is settled until it is settled right, and if 
such is the ease with this question of free renewals, it will 
probably result in their end, fior the electrical contractors 
and supply houses persistently insist that this is part of 
their rightful business. While there are good arguments 
on both sides, it is certainly a fact that the present situa- 
tion was forced upon the central station on account of 
the wide variation in lamp quality prevalent in the early 
days of the industry, and the necessity for a reliable source 
of supply of lamps of proper efficiency and voltage. 

This argument is of much less weight today, due to the 
standardization of lamps and the general use of the tung- 
sten unit. Some companies furnish free tungsten lamps, 
in certain sizes, but the practice is not general, and per- 
haps never will be, for it is certain that the introduction 
of the most efficient units is greatly retarded as long as 
one type is sold and ,the other is given away, so that in 
the end it will be quite probable that they will both wind 
up on the same basis, either both sold or both free. If 
customers had to buy carbon filament and gem lamps, they 
would very quickly begin to buy the tungsten unit. 

A. G. Rakestraw. 


Here is something worth remembering: “Tac”-t is 
something that is used to hold a thing up you don’t 
want to fall down; one kind you drive in, the other you 
must not. ‘ 
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Educational Work in Electrical Merchandising. 


Considerable criticism is frequently heard of methods 
of merchandising used by retailers of electrical goods. 
From fime to time expressions have appeared in these col- 
umns presenting some of the reasons for the present situa- 
tion, together with expressions coming from the electrical 
jobbers and dealers themselves. From these comments it 
is plain that considerable interest is now shown in mer- 
chandising methods that tend to create more business and 
more substantial business. The work of organized inter- 
ests along these lines is serving as a valuable stimulant. 
notably the work of the National Electrical Contractors’ 
Association, the National Electric Light Association, and 
the proposed work of the Society for Electrical Develop- 
ment. ~All of these agencies recognize that exploitation 
methods in connection with the handling of electrical appa- 
ratus are yet crude; that the interests responsible for the 
local sale of electrical goods must have co-operation and 
support from the larger interests, and that the extensive 
missionary work for creating a demand for such products, 
among consumers whose knowledge of same is as yet very 
meager, must be borne by all jointly. 

As in other lines of new business, electrical merchandis- 
ing in the South has traveled the paths of least resistance. 
The electrical contracting and electrical supply business 
has, in the main, been carried on in the past by one and 
the same concern. the former work being done by day and 
the latter largely by night. This has been due primarily 
to the demand for electrical wiring, the extension of trans- 
mission lines and the wiring of buildings before electricity 
could be utilized. Thus the majority of contractors and 
central stations have concentrated their interest on this 
work, permitting the electrical merchandising end of the 
business to remain a side line. At present, therefore, the 
territory of most central stations in the South is flooded 
with trained and experienced wiremen, but few business 
men—few trained and experienced electrical merchandisers. 
Today construction work in the majority of towns and 
cities has reached a point where electrical merchandising 
has a different aspect, and where conditions must be changed 
to properly further a substantial growth of the electrical 
industry. Careful thought and special attention must be 
given the conditions necessary to the loading of distrib- 
uting lines and the exploitation of those devices for which 
there seems to be an ultimate and attractive demand. As 
yet the central station has taken the initiative in this work, 
and in those eases where considerable activity has been 
shown, even in competition with the electrical dealer and 
contractor, it cannot be denied that considerable good has 
resulted principally from the practical demonstration of 
the business which has remained dormant, due either to 
financial conditions or other inability on the part of elec- 
trical dealers and contractors to realize the situation that 
lay at their very doors. 

It is everywhere recognized that the electrical jobber 
and dealer has a legitimate place in this development work 
and in the handling of electrical supplies, and we take this 
opportunity to present an excellent example of educational 
work being done by a large distributor of electrical appa- 
ratus on its own acconnt and as a representative of a num- 
ber of manufacturers. This company has branch houses 
located throughout the United States, all of which carry 


out carefully laid out exploitation plans in connection with 
regular sales work. The nature of this work is such as 
to be a good stimulant to the electrical supply business. 
and besides being legitimate and wholesome in every way, 
as far as securing connections for themselves is concerned, 


it is a work that will aid others and competitors on account 


of the good principles on which it is based. 


20 MILLION SALESMEN 


This folder tells you about your 20 million salesmen 
at work this Fall popularizing—“Do It Electrically” 


Look over our ads. in the popular magazines. 


Within two months more than 20 million copies of 
these ads. will appear suggesting the practical value of 
Western Electric Household Utilities. The demand 
created by an advertising carhpaign of such magnitude 
reaches everywhere. It reaches hundreds, perhaps 
thousands, of people right in your community. 


Take this folder to your local news dealer and ask 
him how many copies of these magazines he sells. 
Add to this the number that are delivered by mail 
and you have a mighty force at work right in your 
locality making customers for you. 

The question is—are you lined up to handle this 
business? 

All of these ads. direct the buyer to the local elec- 
trical house, because that is the Western Electric way 
of distributing its goods to the public. Here, then, is 
ready-made business for someone in your community 
and you can be that one when you have signed a 
Western Electric agency contract. 


We can help you merchandise these products—move 
them from your shelves into the hands of your custom- 
ers. Read this folder and see the electrotypes we are 
prepared to furnish you free for your newspaper ad- 
vertising. Look at the booklets we have ready for your 
imprint; the lantern slides for the movies; and the sug- 
gestions for window displays. These are all free. Fill 
out the enclosed card and let us send you some of them. 


If you qualify as the live electrical merchant in your 
section, here’s your opportunity; we need you and you 
need us, Together we ought to be able to double your 
business, 


Better Line Up With The “Western” 


WESTERN ELECTRIC COMPANY 


Manalacterere of the 7,000,000 “Ball'” Telephones 


in 
iffeeft 
i 


Hurt ox must ae” EQUIPMENT FOR EVERY ELECTRICAL NEED “mires co mers er 
Member. Society For Electrical Development 
“Do It Electrically,’ 


Tuk MESSAGE OF AN EpucaTIONAL FoLpER SENT 
HWLECTRICAL SUPPLY DEALERS. 

Further, the character of educational work being done 
and business being created is a good example for every 
central station manager, since the policy of co-operation 
with local dealers and contractors can be carried out in a 
similar way in local sections, and the work of exploitation 
of electrical apparatus placed on a substantial basis. from 
which results, in the natural order of affairs, will result 
first to manufacturer, next to jobber, then to dealer, and 
last to the central station through connection of the eur- 
rent-consumine apparatus to existing lines. 


Higa 


Already, in 
the South, such a spirit of co-operation has started and 
will continue to gain ground as merchandising methods 
among jobbers, contractors and dealers improve. 

The illustrations shown here are taken litera- 
ture now being sent out by the Western Electric Company 
in cireularizing the field of its different branches. Fig. 1 
is a convincing argument that this company has confidence 
in the future demand for electrical products, and indicates 
that a liberal amount of money is being spent for creating 
such new business. Fig. 2 shows a very commendable way 


from 
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: in Fig. 3 is one presented through a folder announcing 


MAKE YOUR SHOW WINDOW A REAL SALESMAN— possible fan business for 1914. This folder is unique in 
AND BRING BUSINESS INTO YOUR STORE character, being a pictorial presentation of the possibili- 
Here Are a Few Suggestions. We Will mee the Cards Sot Order by Number, ties for selling electric fans, including methods for creating 


this ‘business. The illustration in Fig. 4, shown here, sug- 
gests a window display for which the Western Electric 
Company furnishes not only details for complete construc- 
tion arrangements, but all necessary ribbons, stickers, dis- 
play cards and artificial snow. Further, another page of 
the folder shows six attractive lantern slides prepared from 


Mr. Electrical Dealer! 


This Folder is for One Purpose Only — 


to tell you how we are prepared to help 
you make 1914 a profitable fan season. 
Look over the complete sales helps— 
they have been carefully worked out. 
Better fill out the enclosed card and 
mail today —we will immediately ship the 


helps you request—then you will be 
equipped to bring profitable business into 
WESTERN ELECTRIC COMPANY youy store the first hot spell. 
mo a fe EF Better Line Up With the 
ae “sae bea Reena iz = “Western 


Fig. 3. An Interesting MrssaGe CONVEYED BY AN Epvu- 
CATIONAL FOLDER ON F'AN POSSIBILITIES. 

living models that can be furnished for use in moving pic- 
ture theaters, which slides may present the name of the 
dealer or other advertising message. This co-operation is 
made possible at no cost, together with numerous other 
sales helps and hints that are suggested in the folder. Such 
a proposition, presented as this one is, certainly makes the 
Western Electric Company a very attractive jobber to elec- 
trical dealers. This is only one of many cases where man- 

sos mime yeah comers he ems ona ee oer an ufacturers and distributors are helping along the move- 
Lk  .. na. ment for better merchandising in connection with the so- 


Fic. 2. Suacmstions in Winpow Dispitays THat HELP  jicitation of business, and certainly such schemes have much 
THE OTHER FELLOW. to commend them. 


of educating dealers in the use of an asset possessed by This idea of good merchandising is not only being given 
each and every one—namely, window space. The message attention by electrical distributors in advertising literature, 


eee NESELL 
Western Electric 
INTER-PHONES 
HOUSEHOLD HELPS 
VACUUM CLEANERS 


GET ONE 
4» AND KEEP COOL 


itn 


i Western-Electri¢ .» 
| FANS 


| The choice of particular ey 
| fan buyers. 


Fig. 4. A Suacrestion ror A Winpow DispuAy WHERE THE DEALER IS CALLED ON TO FURNISH ONLY 
LABOR FOR ARRANGEMENTS. 
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but through their traveling representatives. At a sales 
conference in Atlanta last month, P. L. Thompson, adver- 
tising manager of the Western Electric Company, stated 
that “The man who today represents a company and writes 
orders only is a ‘peddler, and the man deserving of 
the term ‘salesman’ must be an electrical merchandising spe- 
cialist—a man capable of making suggestions that will 
ereate business for the party solicited, which will, in turn, 
secure more business for his company. 
possessed to plan new business campaigns; window dis- 


plays; suggest and make new arrangements, as well as be | 


able to advise in regard to other details necessary to suc- 
cessful merchandising of electrical equipment.” With sales- 
men of this caliber canvassing the electrical supply trade 
of the country and preaching sermons on good merchan- 
dising, it is certain that some direct good will result and 
the commercial end of the electrical business assume its 
rightful position among other commercial pursuits of the 
present day. 


COMMENTS FROM READERS. 


RL. Lindsey, General Manager of Durham Traction Com- 
pany, Outlines Methods for Boosting Business and 
Stimulating Public Good Will in Durham, N. C. 

In March, 1913, the Durham Traction Company organ- 
ized a “new business department,” with George B. Bar- 
nett, manager, from Warren, Ohio, and four representa- 
tives—C. L. Dunn, of Bristol, Tenn., Lee Goodwin, from 
our company’s meter department, F. M. Morgan, from 
our house wiring department, and M. S. White, formerly 
of the Nonth Carolina Public Service Corporativun at 
Greensboro, N. C. The department was organized along 
the lines of the Doherty Opening Company’s policies, the 
Traction Company having been purchased early in 1913 by 
Henry L. Doherty & Co., 60 Wall street New York. Regu- 
lar systematic campaigns were inaugurated to stimulate 
the increased use by present customers and the securing of 
new customers for electric light, power and electric appli- 
ances. 

The first campaign of the year was for electric signs, 
and we were able to secure orders for several good signs 
of strong character and individuality. The next campaign 
was for new house wiring contracts, and in one month, 
with four representatives, we secured more than one hun- 
dred contracts. This was followed by a campaign for ex- 
haust, ceiling and desk fans, and the result was a sale of 
more electric fans than in any three former seasons. Again 
we repeated our sign campaign, securing a goodly number 
of orders for electric signs of a gratifying quality and de- 
sign. Each campaign was prefaced and supported by 
strong and effective newspaper advertising, in addition to 
personal work by our efficient corps of representatives. 

Our ecompany maintains its own wiring department, con- 
sisting of a storekeeper and clerk and twenty house wiring 
electricians. It will thus be apparent that during all cam- 
paigns of whatever nature that some effort had to be made 
and a considerable number of house wiring contracts secured 
daily, to keep this large force busy. During the year our 
new business department with these methods and systematic 
intelligent work have secured 331% per cent additional 
eustomers: 

While our main aim has been to wire all old houses on 
our présent lines, and to increase current used by present 


Albility must be ; 


customers, it is gratifying to report that while there have 
been erected many business buildings and residences during 
the past year, we have not failed to secure a contract for 
straight electrical equipment in a single one of these build- 
ings. We have also secured an electric installation in every 
business house and residence in the city that was remodeled 
during the year, some of which previously used other 
methods of illumination. 
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SLOGAN SIGN PRESENTED TO ‘Crry or DurHAmM By 
DurHAM TRACTION COMPANY. 


For the purpose of advertising our city, we proposed a 
gift to the City through our Commercial Club of a large 
slogan sign, free from maintenance and operation costs. 
A prize contest for slogan phrases was then put on and thou- 
sands of phrases secured. The selection of a slogan was 
made by a Committee and much publicity and good feeling 
secured thereby. The slogan sign was scheduled to be 
lighted December 15th, and an “electric holiday carnival” of 
fifteen days was promoted to begin on this date, all with 
an idea of benefiting our local merchants by increasing 
their holiday trade. We have a census population of 18,- 
241 and at the opening of the Carnival and initial lighting 
and presentation of the slogan sign, we ‘had an attendance 
on the streets of more than 12,000 people, and the mer- 
chants reported the most gratifying sales of their business 
experience. 

Throughout all this work we have endeavored to stimu- 
late and increase a friendly spirit of co-operation between 
our public and Company, and believe we can say without 
fear of successful contradiction that there are few, if any, 
publie service corporations that enjoy a finer feeling than 
that existing between the citizens of Durham and the Dur- 
ham Traction Company. 
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Thomas F. Campbell, Electrical Engineer, Duquesne 
Light Company, Outlines Policy of Company 
on Lamp Renewals Before Pittsburg Sec- 
tion of Illuminating Engineering 
Society. 

Poor lamps, prior to the advent of free lamp renewals, 
were the cause of most poor light complaints. The ex- 
tension and growth of electrie lighting service has been 
assisted by its improvement resulting from the free re- 
newal of lamps, and several of the advantages accruing 
from this policy comprise the removal of the objectionable 
features which produced poor service. In the first place, 
where the customer renews his own lamp he seldom if ever 
does so until the lamps actually burn out or are broken. 
The fact that a lamp has deteriorated 50 per cent in candle 
power is never considered, with the result that the cus- 
tomer would use gas rather than the poor electrie light. 
The depreciation with continued use, being gradual, is not 
noticed, and this fact, added to the common opinion that 
electric light needs no attention, is largely responsible for 
the little concern given the condition of lamps. With re- 
newals gratis, however, this element is largely eliminated; 
the customer’s lamps are kept in good condition and he 
gets full rated candle power, or nearly so. 

An equally important improvement is brought about 
when the central station furnishes the lamps, because in 
this way the rated voltage of the lamps supplied can be 
made to correspond with the voltage maintained. From a 
standpoint of good service, this is necessary, as it keeps 
the customer from using lamps of higher or lower rated 
voltage than that of the cireuits. As mentioned before, the 
candle power of all incandescent lamps is greatly affected 
by a change in voltage. Lamps rated at from 100 to 130 
volts have been used on 110-volt service, with the result 
that some customers had good light and frequent lamp re- 
newals, and others poor light and few 
pending on rated voltage of the lamps. 

Supplying lamps to the customers at a standardized 
voltage has proven to be of educational value which has 
been utilized since the tungsten lamp has come into general 
use. We find in nearly every case the rated voltage of 
tungsten lamps (which the customer buys himself) is the 


same as that rated on the lamps supplied by the central sta- 


tion. As an advertising scheme for the promotion of new 
business, free lamp renewals serve as an inducement to 
prospective customers and also to encourage the inereased 
use of electric lighting by old customers. When first es- 
tablished this policy was resented by some, who were suspi- 
cious of the company’s motives, but as it became better 
understood its popularity inereased. It is now recognized 
as an important part of central station service, and nearly 
all residence customers rely on this means of lamp main- 
tenance. 

The Duquesne Light Company furnishes only metallized 
filament lamps of the highest efficiency, every one of which 
has been inspected and photometered previously. The cost 
of renewing lamps, ineluding all expenses of handling the 
lamps in addition to the cost of lamps themselves, has 
averaged $3.32 per installation renewed, and the number 
of lamps supplied amounts to about 500,000 per year. 

In regard to the free renewal of tungsten lamps, many 
of the previously mentioned statements could be applied 
as arguments for its adoption by central stations now re- 
newing metallized filament lamps. Some central stations 


renewals, de- . 


do renew tungsten lamps free under certain restrictions, 
but the general practice is to furnish the customer with 
these lamps at something less than list price. The free re- 
newal of tungsten lamps would probably increase the cost 
of renewal per installation to about $7.00, and it is ques- 
tionable, indeed, if the increased maintenance charge would 
be justified. Contrary to the general opinion, many resi- 
dences under present conditions are served with electric 
current at a loss to the central station. That is, the yearly 
revenue is less than the sum of cost of maintenanee, inter- 
est and depreciation on investment incidental to the par- 
ticular installation, and the cost to the central station of 
the losses in lines, transformers and meters. 

‘The great economy of tungsten lamps has proved to be 
a sufficient incentive to their use, and during the past two 
years they have come into general use in both large and 
small residences. From the central station’s point of view, 
the effect has been one of improved service, and, in general, 
has not reduced the revenue on account of the increased use 
of the current due to the satisfactory illumination. 


Chicago Meeting of N. E. L. A. Commercial Section 
Executive Committee. 

During the year the executive committee representing 
the Commercial Seetion of the National Electrie Light 
With some half dozen 
committee meetings and a number of sub-committees at 
work on various important commercial matters, the or- 
ganized effort and results of same to be reported at Phila- 
delphia in June of this year promise to be in keeping with 


Association has been very active. 


the trend of commercial progress throughout the country. 

On February 14 the executive committee met in the 
Hotel Sherman, Chicago, with the following members pres- 
ent: TT. I. Jones, chairman, of Brooklyn; E. W. Lloyd, 
Chicago; E. L. Callahan, Chicago; William Rawson Collier, 
Atlanta; ¢. A. Littlefield, New York; J. C. MeQuiston, 
Pittsburg; N. H. Boynton, Cleveland, and F. B. Rae, New 
York. 

Mr. W. R. Collier, sales manager of the Georgia Rail- 
way & Power Company, of Atlanta, as a member of the 
committee, reports an interesting meeting and important 
work done, including plans for revising the solicitors’ hand- 
book so as to make it pocket size and take a standard form 
of data sheet. The training of salesmen and the matter 
of general publicity work through existing section publica- 
tions were also discussed. A scheme for presenting a mer- 
chandising handbook was also taken up, which should treat 
the sale of apparatus and service in a broad and general 
way, and in addition; give the essential details necessary to 
efficiency in commercial solicitation, office and storeroom 
work. The work of the committee will now be rushed into 
final form for report at the annual convention. 


Production of Tungsten in 1913. 

Tungsten ores were produced during 1913 in six of the 
western states—Colorado, California, Idaho, Arizona, South 
Dakota and Nevada. According to preliminary figures 
collected by Frank L. Hess, of the United States geological 
survey, the production showed an inerease over that of 
tungsten trioxide (WO,), and was valued at about $640,500. 
each of the two preceding years. The output for, 1913 was 
equivalent to 1,525 tons of ore carrying 60 per cent of 
tungsten trioxide and was valued at about $640,500. 
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| Questions and Answers from Readers 


= Readers are invited to make liberal use of this department for discussing questions, 


opinions or experiences from other readers. 


lished answers and discussions are paid for. 


( Se sa (| ( GE) | (ee ) | (ee ) | ( | (Meee) 1 ( GEE aD) 


METHOD OF CONNECTING POTENTIAL TRANSFORMERS 
SWITCHBOARD INSTRUMENTS. 
Editor Electrical Engineering: 

(438) In connecting up some switchboard instruments 
using two 100 watt 2300/110 volt potential transformers 
in open delta, for the potential connections to all the meters 
on four generator panels and the three feeder panels, I 
connected transformers as shown in Fig. 1, and the meters 
had a tendeney to rotate backwards. I then changed the 
connections as shown in Fig. 2, with the same results. 


FOR 


Next, I changed the connections as shown in Fig. 3 and 
secured the correct readings of meters. Please explain the 
different phase relations for the different connections shown. 


Se 


2300 Vv | 


8 
2400 


y 
x 
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Please explain what is meant by the instruction tag on 
transformers having one red primary and one red _ sec- 
ondary lead. Does the red lead show relative instantane- 
ous direction of current in the transformer? Also, when 
connecting polyphase wattmeters one element at a time 
for positive indication, why does one element read low? 

aca 
GLASS VS. PORCELAIN HIGH TENSION INSULATORS. 
Vditor Blectrical Engineering: 

(439) 
manufacturing companies are producing a type of glass 
high tension insulator designed for the same service that 
porcelain suspension types are now used. It is claimed 
that these types are now in service on lines of 110,000 volts 
and meeting conditions in a satisfactory manner. If any 
readers of Plectrical Engineering are using these insulators 
on their lines, or know of any vse of same, I would hke to 
see in your columns a discussion of the merits of these in- 
sulators for high tension work. The way in which these 
insulators stand high tension disturbances, strains and short 
circuits will be of especial interest. [Pe Ante Ae 
AIR TANKS VS. AIR COMPRESSOR OUTFIT FOR ELECTRIC IN'TER- 

URBAN CARS. 
Editor Electrical Engineering: 

(440) 

the following questions: 


Please favor me with information in answer to 
(1) What interurban electric 
roads are using tanks of compressed air instead of indi- 
What 


vidual compressors on each ear for breaking? (2) 


Discussions and criticisms on answers to questions are solicited. 
However, editors are not responsible for correctness of statements of opinion or fact in discussions. 


It is understood that some of the glass insulator 


(ed 


obtaining information, 


All pub- 


Ean 


method is used for charging the tanks? 
the merits of the system? 


(3) What are 
Spaslene: 
CHANGES IN EXCITER FOR USE WITH ALTERNATOR OF IN- 

CREASED VOLTAGE. 

Editor Electrical Engineering : 

(441) The writer would be glad to see a discussion in 
your columns on the problem: 

A type A General Electric 133 cycle generator, for- 
merly wound for 1,100 volts, was struek by lightning and 
armature had to be rewound. It was rewound for 2,300 
Shortly after, the commutator 
and was cut out, allowing the 
exciter to do full exciting, as generator had a very light 
load. The load has’since increased, and full capacity of 
125 Kva. is now wanted. 
made? 


volts and an exciter used. 
became short-cireuited 


What changes would have to be 
Should the commutator be rebuilt and connected 
as formerly, and, if so, would this give full rating, since 
voltage has been raised from 1,100 to 2,300 volts? What 
changes would be necessary to use the exciter on the series 
field coils as well as the coils now in cireuit with it? 

A. O. DeA. 


PARALLELING COMPOUND AND SHUNT WOUND D. C. GEN- 
ERATORS. 


Editor Electrical Engineering: 

(442) I would like to know if it is possible to operate 
in parallel a 100 Kw., 220 volt, compound wound generator 
and a 50 Kw., 220 volt, shunt wound generator with a 
Tirrell regulator. The Tirrell regulator is to be used to 
keep the voltage of the shunt machine regulated. Can 
these machines be paralleled so as to give satisfaction? 
If it is possible, please give diagram showing the proper 
connections. 

We have a 25 Kw., 110 volt, shunt generator, but do 
not know the make of. this machine, as the name plate is 
lost. We want to compound this machine, but do not 
know the number of turns on the shunt winding. Is there 
any way of figuring the number of turns to use on the com- 
pound when the number of turns on the shunt is not 
known? Joa Ee We 

STEAM HEATING BY CENTRAL STATIONS. 
Editor Electrical Engineering : 
(443) 


The writer would like to get an expression from 
Southern central station readers of Electrical Engineering 
as to the attractiveness of a steam heating load in the aver- 
age sized Southern city. 
experience from those who are furnishing steam heat will 


Any suggestions, comments or 


About how many Southern sta- 
Werte (a 


LINES. 


be considered of value. 
tions earry any such load? 
COST OF STEEL TRANSMISSION 
Editor Electrical Engineering: 
(444) Please request that some reader submit data on 
the cost of constructing a double ecireuit steel transmission 


line for 11,000, 66,000 and 110,000 volt operation. I would 
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like the data to inelude cost of towers, insulators 
clamps, and the labor necessary to assemble towers, lay 
foundations and erect them. Cost per installed tower or 
per mile of line is desired for each item. The spacing can 
be taken as suitable for a fairly level country. 

Gi So5M: 


A Review of the Present Fuse Situation. Ans. 
Ques. No. 398. 
Editor Electrical Engineering: 

Referring to an article by Mr. MelIntoch in answer 
to question No. 398, in the November, 1913, issue of Elec- 
trical Engineering, and to Mr. J. C. Kahl’s article in the 
December issue, the writer offers the following: 

When the question, “What is wrong with the refillable 
fuse?” was propounded, the reader probably thought it 
could be answered in a very few words—but not so. He 
has probably read the pros and cons in the issues that fol- 
lowed, and he probably is as, yet not convinced. He can- 
not decide either way until he considers the situation from 
a psychological point of view, together with its electrical 
considerations. 

Mr. McIntosh, in his article, “The Essential Features 
of the Present Fuse Situation,” published in the Novem- 
ber issue, outlined the situation clearly in the second and 


third paragraphs, which, for emphasis, I would repeat. 


here: 

“First: To the lay mind the fuse is a very simple de- 
vice and one not requiring any study or skill in its manu- 
facture or any care or attention after it is installed. To 
those having to do with the fire hazard, however, the fuse 
is a highly important device and one that needs extreme 
eare in its manufacture and use to properly come within 
the meaning of the phrase ‘a protective device.’ 

“Second: ‘To the manufacturer who complies with the 
code requirements the fuse is a protective device that has 
required a great deal of research work and experimenting 
by technical and skilled men to perfect it to the extent we 
find it today. In the factories great care must be given 
to the construction and the assembling of parts in order 
that the output will be uniform.” 

After reviewing the situation along these lines, Mr. 
MeIntosh asks a very important question, viz: “Will the 
fuse, as a protective device, receive greater abuse under 
the proposed code amendment than at present?” From my 
point of view, this cannot be decided merely from field ex- 
perience. Good, common sense must tbe used, and the 
question must be decided principally from a psychological 
point of view. 

Mr. J. C. Kahl, in his article on the present fuse situa- 
tion in the December edition of Electrical Engineering, 
concedes that over-fusing is a logical argument against the 
refillable fuse. “But,” he says, “this is also an argument 
against the non-refillable type, for what is to prevent sol- 
dering a fuse wire across the shell of a non-refillable fuse 
to inerease its capacity?” By allowing the use of the re- 
fillable type, the unscrupulous electrician is given a much 
easier method to do exactly what the underwriters are try- 
ing to guard against, and that is over-fusing. For it goes 
without saying that it is much easier to insert two or even 
three strips in a refillable cartridge than it is to solder 
a strip of metal across the shells of a non-refillable fuse. 
In the first case the danger is concealed; in the second it is 
easily seen. 


and 


In the large plants, the chief, on his tours of inspec- 
tion, can easily detect metal soldered across fuse shells, 
but in the case of the refillable fuse he can only take the 
word of his men for the fuses being right. The best of us 
are not immune to such thoughtlessness as over-fusing a 
cireuit “just temporarily,” and we don’t always remember 
that “temporarily” over-fused line. The writer has already 
seen cases of double strips in refillable fuses, in which one 
strip only was allowed. It is just these human weaknesses 
which ought to be guarded against. The old saying, “An 
ounce of prevention is worth a pound of cure,’ is worth 
adhering to. There are already too many accidents laid 
at the door of electricity. Mr. Kahl is perhaps perfectly 
reliable in handling his fuse problems, and if the under- 
writers had only men like Mr. Kahl to deal with, the prop- 
osition could easily be decided. But, unfortunately, this is 
not the case. In the electrical field, as in all other fields, 
we find all kinds of men. Can we jeopardize the safety of 
the good men by the concealed acts of the inefficient? 

This is an age of specialists. Every department in the 
electrical industry has its expert specialists. It is an un- 
disputed fact that every apparatus can be perfected to its 
highest state of efficiency only by specialists. Why 
shouldn’t a fuse be as efficient in the performance of its 
duty as the motor it protects? In the majority of installa- 
tions the fuse is the only protective device, and as such it 
is very important. Then why shouldn’t the fuse problems 
be handled iby those who have specialized in them? Let 
us hope that this question will be decided from an un- 
biased, common sense point of view, with the ideal of safety 
uppermost in our minds. ° 


O. R. Blumberg, B. E. E. (Mich.) 


Voltages Secured by Connecting Three-Phase 
Transformer for Operation as Auto-Trans- 
former. Ans. Ques. No. 415. 


Editor Electrical Engineering: 

In working out the load voltages for the three differen: 
arrangements asked for in question 415, let it be assume] 
in each case that we have on the line side a balanced three- 
phase source of power with a voltage across each phase 
of H. Let it be assumed that the three-phase transformer 
is one in which a represents the number of turns on eae: 
of the three high tension windings, and b represents the 
turns on each of the low tension windings. Then the rativ 
of transformation of the transformer would be a: b. On 
the load side of the transformer let the voltage across eac!: 
phase be represented by X. 

Arrangement No. 1 can be drawn as shown in Fig. 1 

Line 


Load 
Fig. t. R 
SHowinG Y Aurro-TRANSFORMER CONNECTIONS. 


AF 
Gq / 
/ Fig. la. 


Fig. 1. 
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This shows more clearly that it is a Y connection, each leg 
being formed by the primary and secondary of one phase 
connected in series. If now the primary potential EF be 
applied, the voltages across the various windings can be 
represented by the lines in Fig. la, both in position and 
value. The line voltage # is represented by line AB, and 
load voltage X by line DG. The line DO represents the 
voltage across one of the high tension windings, and line 


Load 
Fig. 2: 


Fic. 2. Suowine Detta AutToO-TRANSFORMER CONNECTIONS. 


Fre Pa 


AD represents the voltage across the corresponding low 
tension winding. ‘The ratio of the length of OD to length 
AD isa: b or the ratio of transformation is, 

E:X=a+ob:a 

X= Ha (a+b). Li # = 2200 volts and a : b = 
10 : 1, then X = (2200 & 10) ~ 11 = 2000 volts. 

For the second arrangement, Fig. 2 gives in effect the 
connections and shows that there is a delta connection of all 
the windings. As above, we can represent the various 
voltages both in value and position by a vector diagram. 
Line A B represents F or line voltage, line D G represents X 
or load voltage and the ratio of line A G to line D A is 
expressed by a : b. ; 

X=E (a+ b) + [V(a@ — ab + d’)]. 
E = 2200 volts and a : b = 10 : 1, then, 

X = (2200 & 11) + [V(100 — 10 4+ 1)]. 

X = 2537 volts. 

The third arrangement can be represented by Fig. 3 
in a manner similar to Figs. 1 and 2. Points A, B and C 
are the three points of line connections and points D, F and 
(i, the three points of load connections. In the diagram of 


If, as above 


Lead 
Fig. 3 


Fig. 3. SHow1ne ComBiInep Y anp Devra AutTo-TRANS- 
» FORMER CONNECTIONS. 


Fig. 3a, \B 


voltages (Fig. 3a) AB represents EF the line voltage and 
DF represents X the load voltage and the ratio DG : AD 
== UC fae 
Then X = E a ~ [\V/(a’ + 3ab + 30’)]. 
‘and a:b —=410 : 1, then, 
X = (10 < 2200) — [V(100 + 30 + 3)]. 
= 1907 volts. 


If H = 2200 


H. W. R. (Ga.) 


Three-Phase Transformer Connections for Auto- 
Transformer Operation. Ans. Ques. No. 415. 
Editor Electrical Engineering: 


In answer to question 415 in the December issue of 
Electrical Engineering, the writer offers the following 
method for finding the voltages for the different combina- 
tions shown by L. C. J. in his question: In each of the 
cases the coils may be connected so that the voltage in each 
phase will be increased or decreased. In the first ease the 
connection is a boosting one and in the second a bucking 
one. In Fig. 1 the vector diagrams for both connections 
are given, as the boosting and bucking relations of the 
coils are here clearly shown. In the other cases only the 
boosting connections are considered. It is to be observed 
in these connections, however, that when the coils are so 
connected that there is a boosting effect in each phase, the 
resulting load voltage is less than the line voltage. This is 
on account of the fact that the load and line connections 
must be interchanged to get an increase of voltage from 
these so-called boosting connéctions. 


Case I. 'The connections shown in Fig. 1 are a star 
arrangement, and the load voltage is lower than the line 
voltage about in the proportion to the ratio of the trans- 
formers. For a 10 to 1 ratio the reduction is 9.1 per cent 
with coils boosting in each phase. When coils are bucking 
in each phase the load voltage is increased over the line 
voltage 6.35 per cent for a 10 to 1 ratio of transformers. 
This is calculated as follows: E = line voltage —= / 3 
(Y + X) for boosting of coils and VY 3 (Y — X) for 
bucking of same. S = load voltage in each case. Then 
HRS (LY SEO) ey or =" CY =X) SY, aceordine to 
connections. 

Case IJ. This set of connections is a delta arrange- 
ment, in which, as shown, the secondary coils result in a 
subtracting from or adding to the voltage of each pri- 
mary phase. As in Case I, if X indicates secondary coils 
and Y indicates primary coils of the transformers, the volt- 


Star ARRANGEMENT OF AUTOTRANSFORMER 
CONNECTIONS. 
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ARRANGEMENT OF AUTOTRANSFORMER 


CONNECTIONS. 


Fig. 2. Devra 
ages can be found as follows: The case here considered is 
when the voltage of the secondary coils subtract from the 
voltage of the primary eoils. # is the line voltage and S 
the load voltage. Then (Y — X cos 60°)* + (X cos 30°)? 
=’. 

Na KY + X7/4 +6 .75-X° —'S". 

Vv (Y? — X ¥ + X*)=—SandE=>=X-+Y. 

(E — 8) ~ E = 13.3% decrease of line voltage. 

Case II]. The connections shown in Fig. 3 are for a 
delta arrangement, and, like the connections in Case II, the 
secondary coils may subtract from or add to the voltage of 


Fic. 3. Deura-STtaR ARRANGEMENT OF AUTOTRANSFORMER 


CONNECTIONS. 


each primary phase. The value of load voltage with 10 
to 1 ratio transformers is determined as follows when the 
secondary coils boost the voltage in each phase. Referring 
tom byron 3): 

(X + Y + X cos 60°)? + (X cos 30°)* = EB’. 

9 X°/4 3 Y SRY eS 375) eee 

V (3 xX*'+3XY+ Y’) =H. HereS = Y: 

(KE — 8S) + E = 13.2% decrease of the line voltage. 

H. L. Williams (Ga.). 


Voltages Secured From 3-Phase Transformers for 
Auto-Transformer Operation. Ans. Ques. No. 415. 
Editor Electrical Engineering: 

With transformer primaries Y connected ahead of the 
secondaries, the ‘boost per phase will be practically the 
ratio of the transformers. That is, for a ratio of 10 to 1 
the boost. will be 10 per cent; for 20 to 1 ratio, 5 per cent of 
the line voltage, ete. This inerease of voltage will be added 
to the line voltage. This applies to Fig. 1 as shown by 
L. C. J. in the December issue. 


va) 
Load Save 


Fig. 


Line Sic 
PT. 


bh Load Siave 
FIGuo: 


Fias. 1, 2, anp 3. CONNECTION or 3-PHASE TRANSFORMERS 
FoR AuTO-TRANSFORMER OPERATION GIVEN BY L. C. J. 
With delta connected primaries ahead of the secondaries, 

the bucking effect will be about 15 per cent for a 10 to 1 

ratio and 7.5 per cent for a 20 to 1 ratio. With delta 

connection of primaries behind the secondaries, the buck 
will be about 14.7 per cent for a 10 to 1 ratio and 7 per 
cent for a 20 to 1 ratio. This is for the case shown in 

Hiovaebyalin Oerds 

L. M. Klinefelter (Colo.). 


Rate for Selling Live Steam. Ans. Ques. No. 420. 
Editor Electrical Engineering : 

In answer to Question No. 420 in the December issue of 
Electrical Engineering asking for a method of ecaleulating 
the rate for the sale of live steam, the writer desires to say 
that in his opinion the best rate is one based on a thousand 
pounds of steam used. This quantity may be determined 
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in several ways. The condensation ean be collected in a 
trap made to empty into a tank meter. Another and better 
way is to install a steam flow meter in the supply line to 
read the flow in a convenient unit such as pounds of steam 
per hour. 

The calculation of a rate for the sale of steam is an in- 
teresting engineering problem on account of the varying 
conditions and one on which there are various opinions. 
In the main the conditions involved are, steam used per 
hour, price paid for coal, wages of fireman and the eost of 
other labor if the selling of the steam requires such. ‘To il- 
lustrate the calculation, we will assume a case where 1,000 
Ibs. of steam is used per hour or 33.33 Hp, from a plant 
where 8 lbs of water is evaporated per pound of coal. In 
such a ease it will take 3.75 lbs. of coal per Hp or 125 lbs. 
to produce 1,000 lbs. of steam. With coal at $2.00 per ton 
of 2,000 Ibs., the cost of 125 Ibs. of coal is 12.5 cents. It 
will take 120 gallons of water to produce this steam but un- 
less the water rate is high, it will not be necessary to figure 
on this cost. Assume the rate paid fior fireman at 30 cents 
per hour. This makes the total cost of 1,000 lbs. of steam 
42.5 cents. It will be noted that if only one fireman is em- 
ployed all this time cannot be charged against the steam sold 
but only a part of same. For instance, if 6,000 lbs. of 
steam per hour were generated only 5 cents is chargeable 
to the 1,000 pounds of steam sold, which would make the 
total cost of the steam 17.5 cents instead of 42.5 cents. 
Whatever this rate may be, there should be added about 14 
per cent for interest on investment, taxes, depreciation and 
insurance. 

At the writer’s plant, where coal costs about $2.00 per 
ton, ithe rate charged for live steam is 40 cents per thou- 
sand pounds of steam used. The wages paid for fireman 
ranges from 20 to 25 cents per hour. The water rate is 12 
cents per 1,000 gallons. The indicating and recording 
meter is found most satisfactory since it presents a record 
of the amount of steam used per day, which records may be 
preserved and at ithe end of the month all that is required 
is to total the amount of steam used and prepare bill for 
same. A. L. Oesteslo (Ohio). 


Rate for Selling Live Steam. Ans. Ques. No. 420. 
Editor Electrical Engineering : 

The sale of steam for use at points more or less distant 
from the plant in which it is generated is found profitable 
if the system of transmission be properly designed. There 
are many central generating plants, notably in New York 
City, which make a specialty of selling steam for heating 
and power purposes, the experience of which make definite 
predictions of results possible. With the proper layout of 
the piping system, choice of economic size of pipe, sufficient 
provision for insulation to guard against heat loss by radia- 
tion, the plan of the inquirer should work out with success. 

Exhaust steam from the engines of a power plant is usu- 
ally employed in long distance heating and if exhaust steam 
fulfills the requirements of the customer, its use is more 
economical and hence more profitable than the use of live 
steam since the exhaust which ordinarily might be wasted 
may thus be turned into account. If live steam is necessary 
in the problem at hand it should first be determined whether 
the boiler capacity of the generating plant is sufficient to 
provide steam for the use of the plant as well as for the 
needs of the laundry. Since data regarding the boiler of 
the power plant are not available nothing regarding this 
phase of the problem can be taken up here. 


The basis from which the rate to be charged for the de- 
livered steam may be caleulated depends upon (a) the cost 
of installation of the piping system, (b) cost of generating 
steam, (¢) maintenance of the system and (d) the amount of 
profit to be obtained. Under (a) a very important item is 
the size of pipe to be used. Four factors must be considered 
here; the friction of the steam in the pipe, resulting in loss 
of pressure; the area of the pipe itself, resulting in loss of 
heat by radiation; the cost of labor for the installation. In 
a small pipe the friction is large resulting in great loss of 
pressure. As the size of pipe increases, friction decreases 
rapidly, but at the same time as the area of the pipe in- 
ereases, the radiation surface becomes rapidly greater and 
also the cost of the pipe increases. The labor charge will be 
about the same irrespective of the size of pipe. It there- 
fore becomes necessary to choose a pipe of such diameter 
that the losses through both friction and radiation may be a 
minimum and that the cost of the pipe may be as low as 
possible compatible with the above requirements. Since 
data regarding boiler capacity, cost of material, labor and 
nature of ground between plant and laundry (that is, 
whether pavements will have to be torn up and permits ob- 
tained and charges for latter, if any) ete., are not at hand, 
no calculations will be included herein, but, as to the size 
of pipe, it may be estimated that a 3 or 34-inch pipe will 
be the economical size. The other items under cost of in- 
stallation will depend upon local conditions. Cost under (b) 
will depend upon the cost of coal, which is given and the 
efficiency of the boilers and their operation, which is not 
given and which will have to be determined from records of 
the plant. Item (¢) should be small if the piping is proper- 
ly installed and ample insulation is provided.. Profit (d) 
wili be determined by the plant owner and all these items, 
with a charge for depreciation, which should be small in ati 
installation of this kind, will have to be considered to fix a 
rate satisfactorily. As to measuring steam sold, there are a 
number of steam flow meters on the market from which can 
be chosen the one best suited to the needs of this problem. 

If a precise solution of the problem is desired instead of 
a hit or miss method of calculation, the advice of a compe- 
tent engineer should be secured so that all the factors re- 
garding the situation can be considered on the ground and 
definite results assured. Louis D. Webster. (IIl.) 


Rate for Selling Live Steam. Ans. Ques. No. 420. 
Editor Electrical Engineering : 

In reply to Question No. 420 in the December issue, the 
writer will say that he once had occasion to investigate the 
matter of measuring steam for laundries and other steam 
consumers; such as heating plants, ete. The only satis- 
factory method, deduced from the investigation was to in- 
stall steam meters. In cases where all the steam was con- 
densed and the condensation available for measurement, 
tilting traps with counters for registering the number of 
discharges of the trap were utilized satisfactorily. 

Laundries, however, use a good deal of steam in wash- 
ing machines, soap-making, and other ways wherein it is ° 
niot possible to trap the condensation for measurement. For 
such establishments, therefore, the steam meter affords the 
only feasible means of measuring the steam. This gives 
a pretty accurate account of the steam passing through it 
and, while apparently rather expensive, yet this feature 
is more than offset by the satisfaction derived from the 
knowledge that all concerned are getting a square deal. 
All other methods were found to be nothing more than the 
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erudest of guesses and, in the intrinsic nature of things, 
could scarcely be expected to yield anything but eventual 
dissatisfaction. 

To establish an equitable rate for the sale of steam, it 
will, of course, be necessary to calculate the cost of its gene- 
ration. This will inelude the following factors: Interest 
on the cost of the plant,—not the engines, but merely the 
boiler room and its equipment; depreciation; taxes; labor? 
repairs and maintenance expense; fuel; and water. The 
cost of a 300 Kw. boiler room, complete, would probably 
not be far from $25,000. At six per cent, the interest 
charge would amount to $1,500 a year. The depreciation 
might be taken at 5 per cent, as twenty years is a tolerably 
long life for a boiler plant. For this item then there would 
have to be $1,250 set aside each year. Taxes might come to 
say 15 mills on the dollar, making $375 per year for that 
much deplored expense. Labor varies wth the different 
localities, but a fair caleulation for a plant of this capacity 
would be, say, three firemen, one for each eight hour shift, 
and three boiler room helpers, for coal passing, ash wheel- 
ing, boiler washing, ete. Six men in all, at $2.50 each per 
day, totalling an outlay of $5,475 labor expense for the year. 

In the plant referred to at the beginning, which was of 
about 500 boiler horsepower capacity, the repair and sup- 
ply expense for the boiler room alone averaged around 
$650 yearly. This included such things as brooms, shovels, 
packing, soap, lye, metal polish, and, in fact, all that per- 
tains to the cleanliness and upkeep of the plant. 

Fuel and water expense will vary with the load on the 
plant and the local price. In the plant mentioned, oil fuel 
was used, costing 75 cents per barrel of 42 gallons. This 
was figured as being equivalent, when burned under the 
boilers, to coal at $2.20 per ton. A price approximately 
the same as that stated by W. A. T., since it will doubtless 
cost him the extra 20 cenits per ton by the time the coal 
is delivered in his oiler room. We burned about 12,000 
barrels, or $9,000 worth of the oil per year. The water 
bill came to $89.10, average per year, being the cost of 
324,0000 gallons at 27% cents per thousand gallons. 

The total plant expense then for one year sums up as 
follows: 


Intberesih ch. tegseuetn ee, cee $ 1,500.00 
Depreciation ...3..s..0....% 1,250.00 
Ta 08 4-).:. ass fee eee eho 375.00 
Labor 22.423 Gace eee 5,475.00 
Repairs and Supplies ........ 650.00 
Pel) Oil, case eee 9,000.00 
Water. = -.00hs 8 Geter cemenn rors 89.10 

Total: Hxpensome cence $18,339.10 


If we have now the total amount of steam generated, 
the cost per unit of steam is readily calculated. The total 
evaporation of ‘the boilers may be found by installing a 
Venturi or General Electrie boiler feed water meter, or 
other device. Any plant aspiring to anything like preten- 
sions of fuel economy and good business methods eannot 
afford to be without a device of this sort. It proves a re- 
liable check on ‘the cost of generating steam from day to 
day, and should be installed in the plant as a part of its 
equipment just as essential as a feedwater heater, flue 
blower, or any other device of an economical sort. 

In our case, the feed water meter, a Venturi, showed, in 
round numbers, a yearly evaporation of 56,000,000 pounds 
of water. Dividing ‘the total expense as figured above, 


$18,339.10 by this quantity, it is found that the steam cost 
us nearly 33 cents per thousand pounds generated. 

The laundry consumption was, say, 5,000,000 pounds 
panse of generating the steam was .33 5,000 — $1,650 
per year, by the meter. Then, its share of the total ex- 
per annum. : V. C. Vance. (Cal.) 


Changing 220 Volt A. C. Motor to 110 Volt. 
Ans. Ques. No. 419. 


Editor Electrical Engineering: 

Not all 220 volt A. C. motors can be changed to 110 
volts. If the serial number of the motor is available, the 
manufacturers will, on request, furnish diagram of con- 
If no in- 
formation is available, anyone who understands motor 
windings can reconnect the coils without a diagram. Where 
you now have two groups of coils in series, on 220 volts, 
place them in parallel on 110. If the 220 volt motor is 
connected in “Y,” a fairly satisfactory 110 volt motor may 
be made out of it by connecting it in delta. 


nections if the desired connection is feasible. 


Why Series Transformers on Open Circuit Burns Up. 
Ans. Ques. No. 424. 

‘The additional heating of the series transformer when 
the secondary is open-cireuited is caused by the increased 
core loss. With the secondary short-circuited, the secondary 
ampere turns are practically equal and opposite to the 
primary ampere turns, so that the magneto-motive force 
acting on the iron eireuit is very low. This results in a 
low flux density and low core loss. When the secondary 
is open-circnited, the primary turns all become magnetizing 
turns, so that the iron may be worked at a very high flux 
density, and the core loss would be excessive. The heating 
would not ‘be noticeable unless the line on which the trans- 
former is used is loaded at the time the secondary is opened. 

Rewinding Small Motors. Ans. Ques. No. 425, 

In order to make exact caleulations, it would be neces- 
sary to know the dimensions of the motor, such as length 
of airgap, area of pole face, and desired speed, ete. The 
specifications as given below will be satisfactory for the 
ordinary size of battery motor. It is doubtful whether the 
motor would run satisfactorily, as the small number of 
commutator segments, high voltage between bars, and large 
number of turns per coil would make commutation very 
poor. 

For the shunt field use about 6,000 turns of No. 34 
D. C. C. copper wire. For the armature, wind 200 turns 
of No. 26 D. C. C. wire in slots 1 and 4, 2 and 5, 3 and 6. 
Calling these coils No. 1, No. 2 and No. 3, connect the ends 
of coil No. 1 to commutator segments 1 and 2; connect the 
ends of coil‘'No. 2 to segments 2 and 3, and the ends of 
coil No. 3 to segments 3 and 1. The motor so wound will 
run at about 1,200 R. P. M. Prof. F. T. Rankin: (Colo.) 


Coughing in a Storage Battery Room. Ans. Ques. 
No. 422. 
Editor Electrical Engineering : 

In reference to the answers to the question, “Coughing 
in a Storage Battery Room,” in the January issue of 
Electrical Engineering, I take the liberty to offer the fol- 
lowing remarks without taking the advantage of advertising 
any make of storage cell. 
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The writer has had thirty-four years practical ex- 
perience in construction and maintenance of storage bat- 
teries, having been with the E. P. S. Co. and can with: 
confidence state, that the only men I know of connected 
with battery work who are in any way effected are those 
who are employed in the pasting department. These men 
_ in many eases suffer from lead poison. The tiny balloons 
which we are informed float and finally strike against an 
object and burst, seare me, for should this be the case the 
writer must be full of bursted minature balloons, as I have 
made it a practice to lean over the opening of a storage 
cell and deliberately inhale the fumes first thing in the 
morning, thinking it was beneficial. 

Fumes from a storage battery would not, in my opinion, 
cause tuberculosis, but persons suffering from tuberculosis 
would certainly cough by inhaling fumes of any kind from 
a storage battery. Hy Albert. (N. C.) 


Distribution of Light From Ornamental White 
Way Post. Ans. Ques. No. 423. 
Editor Electrical Engineering: 

The writer knows of no distribution curves which have 
been run on complete white way units of the size men- 
tioned in question 423. A study of the distribution curve, 
Fig. 1, of a 100-watt tungsten unit with an opalescent ball, 
shows that for the zone between 45 and 90 degrees the 
candle power is a maximum and nearly constant through- 
out this zone. The curve of the complete unit will approx- 
imate closely this curve of the single unit, except that the 
candle power values will be nearly five times as great. Of 
course, in four directions from the complete unit, the light 
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Fig. 1. DistrruTrion CURVE OF A 100-Warr TUNGSTEN 
Srreet LiucutTine Unit, Equiprep witH a 12-INcH 
OPALESCENT GLOBE. 


ai 
ain. 
I] 
Baty 


from one of them will be partially cut off by the post; this 
amount, however, is not very great. The fact that the cen- 
ter ball is inverted will have the effect of slightly increas- 
ing the candle power in the zone between 90 and 135 de- 
grees. The arrangement of the group and the question of 
upright and pendant position has, however, less bearing 
on the total distribution than the character of glass used. 
The curve shown is for a fairly dense opal glass. A less 
diffusing unit would have higher candle power values at 
angles near the horizontal, and lower downward intensity. 
7 Evan J. Edwards (Ohio). 
Engineering Department, National Lamp 
Works of G. E. Co. 


Reversing Field of D. C. Exciter. 
No. 430. 
Editor Electrical Engineering : 

The following is in answer to question 430, appearing 
in the January issue: Outside of a burn-out or some such 
sudden trouble to the exciters, the most probable reason 
for the reversal of the field of one of them is that the line 
was opened while the machine was under load. The cur- 
rent through the coils would thus be broken suddenly, and 
a heavy kick of self-induction would follow, which would 
tend to demagnetize the field, or even magnetize it in the 
reverse direction. 

The easiest way to remagnetize this field is as follows: 
Open-cireuit the armature of the faulty generator either 
by opening the line or by raising the brushes from the 
commutator. Connect the leads of the shunt coil to the 
main cireuit of the other exciter, which has been previously 
disconnected from the alternators. Now run the good ex- 
citer slowly, and current from it will flow through the 
shunt coil of the faulty exciter, magnetizing the field in 
the proper direction. ‘The equalizer connection should be 
disconnected. V. A. Clarke (Ohio). 


Ans. Ques. 


Connections for Motors to Delta Connected Trans- 
formers. Ans. Ques. No. 431. 
Editor Electrical Engineering : 

Replying to T. C. M.’s question regarding voltages at 
middle taps of secondary windings, will say that this can 
be explained very easily by drawing the graphic diagram 
of the delta connection. By comparison, the diagram shown 
here will be found similar to figure submitted by T. C. M. 


CONNECTIONS FOR 220 anv. 440-Voutr Morors To DELTA 
‘TRANSFORMERS. 

Consider voltage between 5 and 6. 
between E-F or G-H, that is, 220 volts. T. C. M. says his 
220-volt motor runs alright on leads A, 4 and 5. Theo- 
retically the voltage between A and 5 is 381. The writer 
would like to know what the voltmeter actually shows be- 
tween these leads. 

It is the writer’s opinion that the motor should be 
connected to leads 4, 5 and 6 and when so connected the 
load will be balanced better between the transformers. 

J. A. Collat. (Ga.) 


It is the same as 


Cross Currents Between Y Wound Alternators in 
Parallel. Ans. Ques. No. 4386. 
EKditor Electrical Engineering : 

The following is a reply to question No. 436, in the 
February issue of Electrical Engineering: Dr. C. P. 
Steinmetz, in “Elements of Electrical Engineering,” on 
page 159, discusses the circulating currents between Y 
connected generators in parallel with their neutrals solidly 
tied together. The reason for not solidly tying the neutral 
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points of Y connected A. C. generators together when op- 
erating in parallel is danger of cireulation eurrents from 
the third harmonic, which will cause a eurrent of three 
times normal frequency of the generators to flow over the 
neutral and cireulate in the generator windings, causing 
heating. It is, therefore, undesirable to ground or connect 
together the neutrals of three-phase generators without a 
resistance, but in case it is desired to ground neutrals, 
either the neutral should be connected to separate resist- 
ances of proper values for each machine, or grounded only 
in one machine, the neutrals of the remaining machines 
being left disconnected. 

The resistances used for grounding large generators 
must be designed to dissipate large amounts of energy for 
a short period of time; and on high voltage generators the 
problems of insulation, together with the large amount of 
material required, make the cost of the resistances high. 
It should be borne in mind that the third harmonic only 
appears between the neutral and the outside lines. but does 
not appear across the phases; and also in machines of the 
same wave shape, a flow of current will take place across 
the neutral only on aecount of phase differences of gen- 
erators operating in parallel, 
exeifation. 


due to differences in field 


The answer to your correspondent’s 
contained in the answer to the first. 


second question is 


The third question may be answered in the affirmative— 
that there is a possibility of cross currents existing in the 
windings of more banks of transformers Y 
nected with the neutrals directly connected together and 
the entire installation grounded from a ground bus through 


one resistance. 


two or con- 


Hiowever, the probability is very remote 


HE} Or 


that any trouble would ever be experienced, for the follow- 
ing reasons: As has been pointed out in the answer to 
the first question, although triple frequency exists in the Y 
connected generator windings, the triple frequency cancels 
out in the delta voltages and is not transmitted on the line. 
Transformer primaries, however, connected in Y will show 
ithe presence of triple frequeney between the neutral and 
lines, the magnitude of the triple frequency voltages de- 
pending, to a large extent, on the design of the transform- 
ers. A rather clear view of this may be secured from 
Franklin’s Electric Waves, chapter 9. Owing to the fact 
that the triple frequency in similar design of transformers. 
would be always of practically the same amplitude and in 
phase, there would be no flow of current to the neutrals 
connected together from this’ source. In widely dissimilar 
designs of transformers operating in parallel with their 
neutrals connected together then, it might be possible for 
an appreciable flow of current to take place, owing to the 
phase difference of the triple frequency and possible differ- 
ences in magnitudes of the triple frequency voltage waves. 
It is quite probable, however, that transformers having 
dissimilar enough charactemstics to produce any decided 
triple frequency circulation current would be of such char- 
acteristics that they would not operate satisfactorily in 
parallel from other causes. It might be well to state at 
this point that transformers of different ratings, and par- 
ticularly transformers made by different manufacturers, 
should not be conneeted in parallel without haying first 
taken the matter up with the manufacturers, as serious: 
trouble is likely to result if transformers are not designed 
to operate in parallel with each other. 


H. E. Bussey (Ga.). 
1——— 


| New Apparatus and Appliances 


ST 
Paiste Separable ee Plug. 


A new separable attachment plug has been produced 
by the H. T. Paiste 
neatness and small size are special features. 


Company of Philadelphia, Pa., in which 
As shown in 
the illustration, a fiber washer slips down the shafit and fits 
into a shoulder in the edge of the cap and hides the ragged 
When 
the washer is slipped off, leaving the con- 
relief 


wire ends as well as prevents the collection of dirt. 
wiring this plug, 
A. strain 


tact screws exposed and easy to wire. 


Figs. 1 anp 2. THe Compete Paste PLuG AND VIEW OF 
Same Wits WASHER RAISED FOR WIRING. 
Strength in the 
shaft is secured by the heavy brass contact bars which are 


makes an Underwriters’ knot unnecessary. 


molded into the cap. <A firm grip and good contact are 
secured by using folded bronze springs in the base and 
nibs on these springs catch on recesses in the brass bars of 
A complete line of brass flush receptacles, pipe 
taplet receptacles, current taps, chandelier receptacles, por- 


the eap. 


SSS 


et 


celain conduit box and wall receptacles are manufactured 
to take this plug. 


Ralco Twin Receptacle. 

A twin receptacle with housing, as shown in the aecom- 
panying illustration, has been placed on the market by the 
Central Electric Company, 320-26 South Fifth avenue,. 
Chicago, Ill. Two designs are made available. known as 
No. 15 and 16, in both fused and fuseless types. The for- 
mer consists of two 30 ampere receptacles fitted into a cast 
iron box 6 by 8 inches by 2% inches deep. In the design 
of the box special attention was given to the ease with 
which it could be wired, and, to assist the electrician, ample 
space was provided for that purpose. The box is primarily 
designed for inside use, and is fitted with 34-inch knock- 
out on two sides and top. When the receptable is required 
for outside use, it can be made waterproof. Type No. 16 
is identical in construction to the No. 15, except that the 
box is 9144 by 8 inches by 214 inches deep, with space on 
top for either one or two D. & W. cutouts. When equipped 
with one cutout, the boxes are marked 15 amperes per 
plug, and when equipped with two cutouts, 30 amperes 
per plug, because the fuse block governs the rating. Al- 
though shown in eut with one eutout, unless otherwise speci- 
fied on order, the No. 16 will be furnished with two eut- 
outs, and marked 30 amperes per plug. 
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Fuse blocks and receptacles come wired, so that all that 
is necessary in order to install it is to bring the line wires 
down to the terminals of the fuse block. A door is pro- 


THe Ratco Twin RECEPTACLE. 


vided in front in order to make it easy to remove a fuse 
when blown. The receptacles are useful around machine 
shops where two portable light outlets or portable motor 
outlets are required. 


A Good Record of Cable Life and Condition. 

On account of the fact that the United States govern- 
ment has decided to dredge a channel into Jamaica Bay, 
the Commercial Cable Company was notified tm remove its 
cables crossing the line of proposed operations. ‘The cable 
company has therefore removed its cables and makes the 
following report of their condition: 

“All of the cables which we have thus far withdrawn 
(about 18 miles in length) have proved to be in excellent 
condition, so much so that we are relaying them between 
New York and Far Rockaway and, judging from their con- 
dition, have every reason to hope that they will still last 
many years, as from their appearance the time elapsed since 
they were laid does not seem to have affected the insula- 
tion at all.” 

These cables were manufactured and installed in under- 
ground conduits by The Okonite Company, 253 Broadway, 
_ New York City, in 1900 and 1904 to connect the Tran.- 
Atiantie and other deep sea cables of the Commercial Cable 
Company, the route being from their main office in New 
York City to a point on the seashore of the eastern end 
of Coney Island. 

The change of cable route by the eable company and 
transferring of its landing place from Coney Island ty 
Far Rockaway, which is well outside of the zone of dredg- 
ing operations necessitated the laying of an undergronnd 
connection from the main office in New York City to Far 
Rockaway, a distance of 22 miles. The contract for the 
making of this connection was awarded to The Okonite 
Company and consisted of three 14-conductor lead covered 
eables installed in underground conduits which, when the 
installation was complete, tested up to the usual standard 
and well in excess of the specifications, which were most 
exacting. 

The transfer of the ocean cables and the connection with 
the office having been accomplished, there was no further 
use for the cables over the Coney Island route, so it was 


decided to take them out ot the conduits and relay them 
as extra conductors over the Far Rockaway line. This 
work is now in progress and as the sections are relaid and 
connected up, tests show the electrical and physical condi- 
tion of the conductors vo be practically unimpaired after 
fourteen and ten years of uninterrupted service, a very 
good record for cable performance under such conditions. 


A Large Lighting Fixture. 


A large lighting fixture of interesting design has re- 
cently been installed in the department store of Cohen 
Brothers, at Jacksonville, Florida. The store occupies a 
city block and its design is unique in that the center of the 
entire building is open from the first floor to a large dome 
in the roof, four stories above. The fixture, shown in Fig- 
1, is hung from the dome by heavy ornamental chains, its 
lowest point being well above the level of the second 
floor. ‘The fixture is made of cast bronze with the natural 
bright finish which adds to the value of the surface as a 
reflector, although the fixture is not designed primarily to 
reflect a very large part of the light which strikes it. Its 
overall length is 19 feet 8 inches and its extreme width 10 
feet 6 inches. It is very heavy, weighing 4,100 pounds, 
the greater part of it being made up of solid castings. 

The electrical equipment consists of 216 25-watt tung- 
sten lamps arranged in seven tiers, six on the lower or 
main part of the fixture and one tier on that part above 
the chain supports. These seven tiers are wired in 14 
circuits which permits a very flexible use of the unit, since 
nearly any desired intensity of light may be obtained by 
switching on the required number of lamps. <A 250-watt 
clear lamp enclosed in an opal glass ball and placed at the 
base of the unit completes the lamp equipment. 
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Tihe fixture is designed more for effect than for efficient 
light utilization, although it brilliantly illuminates those 
sections of the store adjacent to it. As the illustration 
shows, the surfaces of the walls and the under surface of 
the dome are finished in white, which greatly increases the 
efficiency of the installation, since the greater portion of 
the light striking these surfaces is reflected to places where 
it is more useful. This fixture is said to be one of the 
largest single fixtures in the country. The complete unit 
was installed by the Jacksonville agents of the Fostoria 
Incandescent Lamp Division, National Lamp Works of 
General Electric Co. 


Simplex Foot Warmer Rug. 

The Simplex Electric Heating Company, of Cambridge, 
Mass., has produced an electric heating rug in the shape of a 
Wilton carpet rug, 15 by 27 inches, provided with two feet 
of cord, a plug and receptacle. The current consumption 
of the heating element is 100 watts, which at average lighting 
rates costs about one cent an hour to operate. It is de- 
signed for connection to a lighting socket and provides a 
suitable temperature for warming the feet. It is substan- 
tially constructed and may be walked on indefinitely without 
chance of injury, as the heater will outwear the carpet. It 
obviously has application anywhere where one may sit with 
a possibility of cold feet—in the ‘home, office, on board ship, 
in an electric automobile, or wherever there is electric cur- 
rent available. It is furnished in gray, dull figured carpet, 
or can be supplied to order in any standard carpet colors. 


A New Form of Voltmeter. 

In the testing of insulated wires and cables designed 
for a great variety of purposes, a voltmeter, as we have 
known it heretofore, often fails to measure adequately the 
Stresses to which the dielectric is subjected. Based on the 
integration of the sine wave, on the square root of the 
mean square of instantaneous values, voltmeter readings 
give little or no indication of unusual peaks in the volt- 
age wave or of surges in the cireuit. The need of an in- 
strument which would give such readings arose in connee- 
tion with the high voltage testing of wires and cables, it 
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being well known that in such tests the peak of the wave 
is what counts in breaking down the insulation. In eable 
testing there is a considerable charging current, due to the 
electrostatic capacity of the cable,, and as this current is 
likely to distort the wave form, the ordinary voltmeter 
may give no definite information as to peak voltage. 

After trying and discarding both a spark gap, which 
proved to be too easily affected by outside conditions, and 
an oscillograph, which is too delicate an instrument for fac- 
tory use, the engineers of the Simplex Wire & Cable Com- 
pany, Boston, have developed a peak voltage meter based 
upon the principle of the oscillograph, but with its move- 
ments confined to a straight line. This new instrument, 
illustrated herewith, indicates 'the peak of the voltage wave 
at the limit of oscillation along that line. It does not show 
the character of the wave or the form of its peak, but gives 
clearly the reading for, that peak, whatever the shape of 
the wave may be. 

The voltmeter of the switchboard type measures about 
10 by 12 inches on the front and 14 inches deep. It con- 
sists essentially of a heavy electro magnet, between the poles 
of which is located the vibrator. By a suitable arrange- 
ment of lamp, mirror and lenses, a beam of light is thrown 
on a ground glass scale in front, graduated in volts. It is 
connected, through a potential transformer, directly on the 
high voltage cireuit, the current being so small ‘that the 
apparatus can be left in the circuit all the time. It can be 
quickly calibrated at any time by applying direct current 
of known voltage. While the meter has been developed 
to meet a particular factory, it will prove of considerable 
value in other lines as well as that of the manufacture of 
insulated wires and cables. A brief account of the develop- 
ment of this instrument appeared in the December, 1913, 
issue of Electrical Engineering. 
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ALABAMA. 


BIRMINGHAM. It is understood that the Birmingham Rail- 
way, Light & Power ‘Company plans to spend one million and a 
quarter dollars for improvements to the electric, gas and railway 
departments. Of this amount approximately $170,000 will be spent 
for electric improvements. The engineers are Ford, Bacon & 
Davis, New York City. 


FLORIDA. 

MELBOURNE. The city has voted $5,000 in bonds to construct 
an electric light plant. 

OCALA. ‘The city plans to construct a power station to 
operate in connection with the water works and install two 250 
Kw. generators, water tube boilers, switchboard equipments and 
auxiliary apparatus. J. B. Caldwalder is superintendent. 


GEORGTA, 

HDASTMAN—The Eastman Light & Ice Company is to install 
electrical equipment. W. HE. Davison is manager. 

EATONTON. The Putnan Mills & Power Company is planning 
to construct a concrete dam on the Little River, near the site 
of its present dam. 

VALDOSTA. It is understood that the Lowndes County De- 
velopment ‘Co. is to build a hydro-electric plant some ten miles 
west of Valdosta of a capacity of 3,000 Hp. Gordon J. Kilman, 
of Wigham, Ga., is engineer. 

KENTUCKY. 

BOWLING GREEN. The city plans to enlarge its electric 

light plant and install an ornamental street lighting system. 
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CENTRAL CITY. The Central City, Greensville, and-Drakes- 
boro Traction Co., is planning to construct a central steam- 
driven electric plant on the Green River two miles from Central 
City. Power will be transmitted to 21 coal mines from Central 
200-mile radius. The cost of electric plant and transmission 
system will be about $3.000,000, and construction will begin about 
May 1st. The Central City, Greenville and Drakesboro Traction 
Co. is incorporated by S. J. Gish and James ‘Small, of (Central 
City; T. C. DuPont and Daniel Grauffield, of Wilmington, Del.; 
Hubert Meredith, Greenville, Ky.; L. L. Durham, New York 
City, and W H. Netherland, Louisville. 

HOPKINSVILLE. The Pembroke Power Company is planning 
to construct ten miles of high tension transmission lines at a 
cost of $14,000. This line will connect the towns of (Caskey, 
Saluvia Springs, Pembroke and Trenton, Kentucky. 8. G. Rags- 
dale, of Pembroke, Ky., is general manager. 

JEFFERSONTOWN. ‘The city is to construct a street light- 
ing system in the early future. G. A. Floore is chairman of 
trustees. 

JENKINS. It is understood that the Consolidated Coal Co., 
of Fairmont, W. Va., is to construct 150 miles of transmission 
line to furnish electric light and power for mills and small 
towns. The power plant at Jenkins will be increased from 5,000 
Kw. to 10,000 Kw. G. A. Maurer, of Jenkins, is constructing 
engineer. 

LOUISVILLE. The Standard Lighting & Heating Company 
has been incorporated by T. C. Banton, T. H. Frinkin and Geo. 
B DeVol. 

PRINCETON. It is. understood that the Princeton Light & 
Power Company is to purchase a 150 Hp. boiler and a 100 Kw. 
three-phase, 60 cycle, 2200-volt generator. W. J. Holman is man- 
ager. 

LOUISIANA. 

BOGALUSA. The Great Southern Lumber Company plans to 
increase its lighting facilities. 

ASHEVILLE. The Toxaway Power Company has been re- 
organized with a capital of $1,500,000 by W. B. Moore and H. S. 
Mitchell, of Pittsburgh, and G. H. Wright, of Asheville. It is 
understood that this company proposes to build a water power 
plant near Toxaway. 

CONNELLY SPRINGS. The Connelly Springs Knitting Co. 
is to build a hydro-electric plant on the South Fork River to 
cost about $6,000. 

ROANOKE RAPIDS. The Roanoke Rapids Power Company 
is contemplating the installation of an electric lighting plant. 

SPANSVILLE. A report states that the Southern Power Com- 
pany, of Charlotte, N. C., has contracted with the Hardaway Con- 
struction Company, of Columbus, Ga., to construct a power 
house and dam at Lookout Shoals on the Catawba River, of a 
capacity to develop 26400 Hp. It is understood that four 6,600 
Hp. units will be installed and that the plant will be complete 
by October ist, 1914. 

WENDPLL. Bonds have been yoted to the extent of $15,000 
for the installation of a municipal electric lighting plant. It is 
understood that hydro-electric development is to be constructed 
and energy transmitted four miles. 

WILMINGTON. The Tide Water Power Company, of Wilming- 
ton, is to purchase a 500Kw. rotary converter with switchboard 
and install a complete street lighting system in the early future. 
Raymond Hunt is Superintendent. 


TENNESSEE. 

CHATITANOOGA. The Tennessee Valley Light & Power Com- 
pany has been organized with a capital stock of $1,100,000. W. 
Emery Wardwell is secretary, of Providence, R. I. 

GORDONSVILLE. The Gordonsville Electric Light & Power 
Co., is to construct a plant of small capacity and build a trans- 
mission line. §. A. Smith is manager. 

JAICKISON. The Jackson Railway & Light 
erease its capital stock from $600,000 to $700,000. 

NASHVILLE. Reports state that the Nashville Traction Co., 
proposes to ‘build a new street railway system in Nashville. The 
construction of a ‘power plant in the Green River Coal fields is 
also planned. In addition the proposition of taking over the 
Municipal Light & Power Plant in the event the city contracts 
with the Tennessee Power Co., for hydro-electric power. 

SOUTH PITTSBURGH. The South Pittsburgh Electric Light 
& Power 'Co. has completed arrangements for the erection of a 
transmission line from the hyro-electric power plant at Hales 
Bar, Tenn. This company will furnish electricity to Jasper, 
Withwell, Bridgeport and other Tennessee towns. 


SOUTH CAROLINA. 


WALHALULA. The Walhalla Light & Power Company has 
plans for a concrete dam and four miles of transmission system 
to furnish light and power to Walhalla, West Union and Seneca. 
J. I. Linler, of Walhalla, is engineer. ; 

WEST UNION. It is understood that a hydro-electric plant} 
is to be constructed at Rhett Shoals on Big Cane Creek, two 
miles below West Union. W. A. Strothers and J. W. Bell, of 
Walhalla, are interested. 


Co., will in- 


TEXAS, 

FREEPORT. In connection with the new superheated water 
and power plant now being installed at the Freeport Sulphur 
Company’s mines at Bryan Heights, a new central electric power 
plant has (been recently included in the plans, and will be in- 
stalled in the next few months. This plant, through transmission 
lines, it is announced by the company, will supply electric light 
and power to Freeport. ‘This central power station will be of 
proportions to do all the work at the mines at Bryan Heights, 
where electric power can be used, such as operating electrically 
driven pumps, to pump water from the canal and fuel oil from 
the storage tanks on the Freeport ship channel to the mines, 
providing power for the machine shop and for commercial and 
domestic lighting and power at Freeport. The station will be 
installed by the Westinghouse Church Kerr Company, of New 
York. 


PERSONALS, 

HUGH L. COOPER, the engineer whose name has been made 
famous on account of work done at Niagara Falls, N. Y., and at 
Keokuk, Iowa, in connection with the Mississippi River Power 
Company’s development, has opened offices at 101 Park Ave., New 


York City, where he will engage in the (practice of general 
engineering, including the design, construction and management 


of hydro-electric power plants. 

MR. HAROLD ALMERITT, consulting engineer and for the past 
five years manager of the department of examinations and reports 
of H. M. Byllesby & Co., has severed his connection wtih that firm 
to engage in consulting engineering practice on his own account, 
with offices in The Rookery, 209 So. LaSalle St., ‘Chicago, Ill. 
Mr. Almert is just completing his twentieth year of active work in 
the organization, financing, design, construction, operation and 
management of public utilities, and for several years past, has 
valued or passed on investments for new projects, consolidations, 
reorganizations or extensions to existing properties of from one 
hundred to two hundred million dollars, annually. His practice 
before Public Utility Commissions, which extended from New York 
to (California, and jhe has handled many rate important rate cases, 
served as arbitrator in a number of condemnations, and in these 
lines has established a new and important field of usefulness for 
the engineer with training in law and accounting, as well as 
technical training and experience. As assistants, Mr. Almert will 
have associated with him a staff of well seasoned specialists in 
mechanical, electrical, gas and hydraulic engineering, appraisals, 
rate investigations, accounting and efficiency work.. 

J. E. MAIR, sales engineer, Appleton Electric Company, Chica- 
go, Ill, is making a trip through the ‘Southeast, calling on 
jobbers and supply dealers in all the important cities. Mr. Mair 
spent the month of January in Texas where he reports active work 
along electrical lines. On his way to the Southeast, he stopped 
at New Orleans, Mobile, Montgomery, Birmingham and Atlanta, 
in which cities his company has made important connections with 
electrical jobbers. From Atlanta he will return to (Chicago, 
stopping at the important points on the way. The office of 
Electrical Engineering was favored with a call from Mr. Mair 
while in Atlanta, according to an established custom, which was 
enjoyed in a business and social way, for this gentleman possesses 
a vast amount of information on electrical conditions in his ter- 
ritory, which includes the Southern states from the Atlantic to 
the Pacific coast. He is always most optimistic when discussing 
all subjects, a reason perhaps for the many friends he has 
in the South. 

MR ARTHUR ORGAN, of the Hunter Fan and Motor Co., 
114 Liberty St., New York City, plans to make a trip through 
the South during the early part of this month calling on 
electrical jobbers. Those jobbers who are interested in a fan 
motor proposition of merit can secure a call from Mr. Organ by 
writing the company’s New York office which will in turn keep 
Mr. Organ advised during his trip. 


MR. O. P. WILSON, of the purchasing department of the 
Westinghouse Electric & Manufacturing Company, has resigned 
to accept the position of assistant general manager of the Norma 
Company of America, 20-24 Vesey Street, New York City, manu- 
facturers and importers of high-grade ball bearings, roller bear- 
ings, precision instruments, etc. Mr. Wilson has been connected 
with the Westinghouse Company for fourteen years and for the 
last ten years has been one of their head buyrs. 


MR. W. W. WINSHIP, sales engineer for H. T. Paiste Com- 
pany, Philadelphia, is making an extensive business. trip 
throughout the South investigating conditions in the electrical 
field and calling on jobbers who are interested in the Paiste pro- 
ducts. Mr. Winship reports considerable activity among electrical 
contractors and a growing tendency to adopt those devices that 
enable them to do good work at a reasonable cost. The Paiste 
line of “‘taplets,” sockets, ete., he says, has appealed to the South- 
ern contractor and jobber on this account. Mr. Winship has 
visited Jacksonville, Savannah and Atlanta and will remain South 
for some weeks visiting other ,cities. 
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SHIRAS MORRIS, who has been secretary and treasurer of 
the Hart and Hegeman Mfg. Co., of Hartford, Conn., for some 
years has been elected president of the company. Also McKew 
Parr, formerly advertising manager, becomes general sales man- 
ager. 


Mr. Morris is a graduate of ‘Trinity College of the class of 
1896. In the same year fhe became connected with the Pope Mfg. 
Co. as advertising agent and ome year later went with the Hart 
and Hegeman organization. In two years he was chosen secretary 
of the company. Two year later he was re-elected secre- 
tary, with the duties of treasurer added. His services as secre- 
tary and treasurer have been so satisfactory to the stockholders 
that fhis promotion to the presidency has been a foregone con- 
clusion since the vacancy in ithe office caused by the death of 
Mr. Pease. Mr. Morris is secretary and treasurer of the Kinsler- 
Bennett Company, vice-president of the Hartford Chapter of the 
National Association of j\Credit Men, treasurer of the Manufactur- 
ers’ Association of Connecticut, and a member of the directorates 
of the American Industrial Bank and Trust Company, Industrial 
Realty and ‘Title Guarantee (Company, New England Sheradizing 
Company, New Haven 'Sheradizing Company and the Hartford 
Young Men’s Christian Association. He is a member of the 
board of fellows of Trinity (College, Hartford Board of Trade, 
Hartford Business Men’s Association, Hartford Club, University 
Club, Hartford Golf (Club, Republican Club of Hartford, and the 
Jovian Order. 


Mr. Parr is a native of Baltimore and became associated with 
the company as its Southern representative in 1909. He was 
graduated in the class of 1906 at the United States Military 
Academy at West Point. Previous to his connections with the 
Hart & Hegeman Manufacturing Company he was with the 
“Baltimore Herald.”” He has been connected with the Merchants’ 
National Bank of Baltimore, Maryland Telephone Company of 
Baltimore, Southern Electric Company of Baltimore, and ‘Cataract 


Electric Supply Company of Buffalo. After representing the 
Hart & Hegeman Company in its Southern territory for two 
years, he was appoinitted advertising manager and continued in 


that capacity until his promotion, While Mr. Parr is one year 
short of 80, his experience in the electrical business has been 
long and valuable. He is a member of the Baltimore Club and 
of the Maryland Society of the Sons of the American Revolution. 
He is a director of the Jovian Order and a member of the 
Charter Oak Ad (Club. 


MR. J. C. BUEPRKE of Hampton 
electricians of Tampa, Fla., reports the securing of a contract to 
install a “White Way” through ‘“Wallcroft’” a real estate sub- 
division on the (Bay Shore Boulevard. The interurban electric line 
to Port Tampa follows this drive, skirting the edge of Tampa 
Bay as far as Ballast, some 5 miles from the city. A contract to 
wire the new Mugge hotel building is also reported. 


MR. J. H. W. REDS, until recently, advertising manager of 
Deuth & Company, importers of incandescent lamps, and formerly 
executive advertising manager of the National Progressive Party, 
has been made general manager of the United Electric Lamp Com- 
pany, Bush Terminal Bldg., 253 36th St., Brooklyn, N, Y. Mr. 
Rees is well-known in both the commercial and industrial fields 
of activity and under his managerial direction, the success of the 
United Electric Lamp Company is assured. The company, which 
is operated along independent lines, is handling the entire output 
of a well known genuine wiredrawn domestic tungsten lamp. 


& Buerke, engineers and 


Industrial Items. 


THE DIEHL MANUFACTURING COMPANY of Elizabethport, 
N. J., advises that the edition of bulletin No. 505 mentioned on 
page 68 of the January issue of Electrical Engineering, is now 
exhausted and copies cannot be supplied. A new edition will soon 
be available. 


THE TERRY STEAM TURBINE COMPANY, of Hartford, 
Conn., calls attention in bulletin 17 issued under date of October 
1918, to the features of design embodied in the Terry return flow 
steam turbine. It is said that the leading turbine builders in 
Germany and Switzerland are adopting for condensing turbines, a 
combination of a multi-velocity stage element for the high pres- 
Sure end with a series of multi-pressure stage elements in the 
low pressure end, ‘This principle of design in the small turbine 
field, that is in machines of 500 Kw. and under, is said to have 
been first adopted in this country by the Terry Steam Turbine 
Company. ‘The advantages claimed for the return flow over the 
straight flow designs, is in the eliminating of the possibility of 
air leakage to the condenser through the low-pressure end. 


THE DBLTA-STAR ELECTRIC CO., Chicago, Ils., is dis- 
tributing a new folder devoted to a concise description of their 
“unit type’ bus bar supports and phase rotation indicator. Full 
directions for using this indicator are incorporated and will (be 
of use to operating engineers. 


RAILWAY, 


LIGHT - HEAT - POWER 


Did You Ever See an Electric Sign With More 
bysividyass by 
The Company’s name burns steadily; the generator revolves, typifying 
power; the electricity seems to flow through the wires to light up the house 
and the street car is fully brought out. This sign fulfills its mission most 
thoroughly, giving a finishing touch to the splendid new office building, 


upon which it stands, and advertising the company’s service to all who 
are abroad. 


Greenwood Electric Signs 
THEY’RE DIFFERENT. 


GREENWOOD ADVERTISING CO. 


Knoxville, Tenn. Two Factories Los Angeles 


THE STEVENSON COMPANY, Wilkesburg Stat'on, Pittsburgh, 
Pa., has issued an 8-page booklet devoted to Stevenson moulded 
insulation and other moulded parts. This insulating material is 
high heat resisting, non-hygroscopic, impervious to o‘ls, moisture 
and most chemicals. It ds claimed that it wll not warp, soften, 
decay or otherwise deteriorate with age. It can be readily drilled, 


tapped, machined or buffed to a very high finish and is made up 
in such designs as are shields, spools, base blocks, twbes, and 
sheets of any reasonable size and thickness. 


THE BASTERLINE CoO.., Indianapolis, Indiana, has issued 
folder No. 312 entitled ‘“Esterline Effic'ency Ideas,’ which dis- 
cusses in eight pages the use of graphic meters. This company 


has made a study of graphic instruments for 15 years in connec- 
tion with possible applications in the electrical industry and on 
this account has vital information to present to those nterested. 
To secure a record of line voltage, station curves, consumers’ 
load curves, maximum demand, current delivered to are circuits, 
traffic conditions on electric traction lines, investigations in elec- 
trolysis, and details of shop tests, the graphic instrument in 
suitable types is essential. Folder No. 312 taking up these mat- 
ters may be secured by writing the above company. 

DOOR SAFETY SWITCHES. An 8-page pamphlet on door 
safety switches for use with electric elevators has just been pub- 
lished by The Cutler-Hammer Mfg. Co., of Milwaukee. A great 
majority of accidents on all types of elevators are the result of 
setting the elevator machine in motion before the doors are 
closed and locked and the passengers clear. With the ever-in- 
creasing number of passengers the safety feature is of utmost 
importance. ; 

ELECTRIC HOUSEHOLD HELPS is the title of a little folder 
(No. 4197) just issued \by the Westinghouse Electric & Mfg. Com- 
pany, illustrating the use of electrical devices in the household. 
The little pamphlet is profusely illustrated with views of the 
devices and also of their application. The reading matter de- 
scribes the cooking of breakfast, dinner, supper, lunches, and 
also treats of the uses of these devices in the boudoir, sewing 
room and other rooms about the house. A complete price list is 

“Small Motors’? No. 18 covers the application of small a. ec. 
and d. ec. motors. A detailed description is given of the construc- 
tion of these motors accompanied by photographs of the various 
parts. There is also given the application of these motors to 
various devices such as washing machines, vacuum cleaners, 
piano players, pumps, sign flashers, and ironing machines. 
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Springtime is Fan Time—How About Repairs? 

Springtime is fan-time—it’s the time when central sta- 
tion managers begin to think about ways and means to 
eonnect to their lines such apparatus as will represent a 
kilowatt hour consumption at least equal to the reduction 
due to short hour burning of electric lights, and in these 
ways and means the electric fan plays an important part. 
Likewise the electrical dealers, on account of past expe- 
rience in handling fan demands, get busy in springtime 
selecting a profitable fan account and signing up a new 
eontract. It’s the time when the housewife and office man- 
ager get out last year’s fan, or the one of year before or 
the year before that and places it in position ready for 
operation when the first hot day comes, and it’s the time 
when those who have no fan in storage begin to think of 
same in terms of cool breezes and the cost, at the sug- 
gestion of timely spring fan advertising. 
in truth fan-time. 


Springtime is 


While the dealer and central station is planning on 
piling up a larger volume of fan sales during this year, 
they are in many eases at this time neglecting an opportu- 
nity for good business before the season sets in in real 
earnest. We refer to fan repair business. The fan is 
used in a majority of cases by those who know little about 
its mechanism and pay little attention to its condition. 
When the housewife gets out her last season’s hat, she 
either diseards it altogether or spends a considerable amount 
in making it wearable for the new season. We men care- 
fully lay away our winter overcoats with the necessary pre- 
cautions against moths, and get out our spring suits when 
such are worthy of further service, and clean and press 
same. With the electric fan, no such consideration is given. 
In the fall it is laid away in some out of the way place, in 
store room or closet to collect dust and dampness, and at 
the first sign of hot weather, dug out, plugged in and set 
to work, with perhaps a few puffs of breath to remove the 
surface dust of some six months or given a “lick and a 
promise” motion with a dust rag. If it purrs away as it 
did last year and the year before that, well and good—if 
it does not—“Well, that fan was never any account and 
the fellow that sold it stung us and we do not go back 
again to supply our electrical wants.” 

This is a problem strictly up to the dealer and central 
station manager who sells fans. It is one that can be com- 
pletely solved at a profit and further be turned into a good 
asset in selling future customers, for what housewife or 
what office or factory manager will not appreciate an ex- 
tension of the life and satisfactory operation of any device 
at a reasonable cost and tell a neighbor of the economy? 
Further, those dealers and central station managers who 
are far-sighted enough in this direction to call on eusto- 
ers in the fall and offer to clean, repair and store fans 
and connect same to sockets in the spring as good as new, 
can hardly estimate the indirect return in good feeling 
created and appreciation due to the fact that such a dealer or 
central station manager indicates a desire not only to sell 
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fans that will work when new, but also to make sure that 
each year they are in a condition to do what was claimed for 
them when sold. ‘hese are features of particular merit to 
central station managers over and above the fact that fans 
in good repair will be kept in operation more hours per 
year than fans which give trouble frequently, and require 
continual tinkering. 

This is the time of the year when an “envelope stuffer” 
mentioning the fact that fans may be repaired at small 
eost, will create real publicity. At least one fan manuifac- 
turing company has realized this and is offering to furnish 
free to dealers and central stations such stuffers for cireu- 
lation, if their fans are used. A good repair department 
cannot be built wp in a minute, but there must be a start 
made sometime, somewhere. -Why not take advantage of 
this opportunity, and when the inquiries come in, send out 
a mechanic to inspect the fans and repair those that need 
repair and advise users of the advantage of properly stor- 
ing and repairing their fans next fall? 


Burning Lamps at Proper Voltage. 


During’ the past few years remarkable progress has 
been made in the art of incandescent lamp manufacture. 
The lamp of today has a neat, attractive appearance and 
possesses remarkable strength and toughness. The filament 
is of drawn-tungsten wire and operates at about three times 
the efficiency of the ol@ carbon filament. Further, the ad- 
vancement in lamp operation has not been confined en- 
tirely to the lamp itself for the conditions of actual service 
have through careful investigation been analyzed in such 
detail as to enable the manufacturers of lamps to give them 
a rating which will be most satisfactory under certain opera- 
ting conditions. 

Fortunately the voltage rating on a lamp is not now 
arrived at by guess work. It is the result of scientific 
research, and means that if the lamp is burned at that 
voltage it will give its rated candlepower at its rated effi- 
ciency, an@ last its rated life. If, in selecting lamps, care 
be taken to select lamps of such a voltage that the average 
life will be about normal, then the candlepower, efficiency 
and wattage, due to their electrical relationship, will also 
be about normal. The question, then, of selecting the 
proper lamp for a circuit resolves itself into the determi- 
nation of the voltage for which lamps should be ordered 
so that the average life of all may be normal. 

It has been shown, in investigations and discussions, 
notably those recorded in a recent bulletin by the engineer- 
ing department of the National Electric Lamp Association 
pearing on the subject of these remarks, that a lamp burn- 
ing at a certain percentage over voltage loses more of its 
life than is compensatee for by burning at the same per- 
centage under voltage for an equal length of time. In 
circuits carrying heavy power loads in combination with 
lighting loads, the fluctuation may be enough to warrant 
serious consideration. As a general rule, however, it may 
be stated that the difference between the scientifically cor- 
rect or “effective” lamp voltage and the average line volt- 
age during lighting hours will not amount to more than 
one volt unless the circuit fluctuates more than 6 per cent 
above and below this average value. 

The individual customer of a central station is, in gen- 
eral, concerned only with voltage fluctuation as regards 
time, whereas the management of the central station itself 


must consicer not only the variation with respect to time, 
but also with respect to distance. In the case of heavily 
loaded circuits where the voltage varies considerably at 
different points along the line, it is not uncommon to use 
different voltage lamps for different localities. This neces- 
sarily results in some inconvenience to the central station, 
and at best is a difficult proposition to handle. It is usually 
a question of local conditions as to whether this policy can 
be advantageously followed. 

In general there are two other factors that must be 
consicered in determining the effective voltage of a cireuit— 
the number of lamps, and the hours of burning. If we 
consider a circuit where the voltage varies considerably 
and which has a large number of lamps at one location 
and only a few at another, it is at once apparent that the 
voltage at which the largest number of lamps burn must 
be given the most weight in determining the proper lamp 
voltage. Further, if in the above illustration, the greater 
number of lamps burn more hours every day than the 
smaller number, this fact should also be given consideration. 

In order to determine absolutely the proper lamp volt- 
age it would be necessary to take voltage readings on the 
premises of all the customers of the station at intervals 
of a few minutes throughout a cay, and this would have to 
be repeated several times during a year in order to take 
account of seasonal variations of load. Obviously, an’ in- 
vestigation of such magnitude would be out of the question, 
and some approximate method must be used. The number of 
localities at which readings are to be taken may be lessened 
by taking the readings at the center of the load, or “center 
of gravity” of each feeder. The high voltage between the 
station and the center will compensate for the low voltage 
beyond the center. The readings so taken should be prop- 
erly weighted and the correct lamp voltage determined. 

Those who have worked themselves up to a point where 
they believe that lamps operated at a voltage below their 
normal rating have a longer than rated life, should investi- 
gate this subject of proper voltage. In short such a policy 
is first, poor practice and secondly, faulty engineering for 
it results in a loss of efficiency and consequent inerease in 
cost of current per unit of light which more than offsets 
the saving in the cost of the lamp. Burning lamps at their 
highest rated voltage means, in general, not only more light 
for the money to the customer, but also an increased profit 
to the central station. 


Plans for Southern Train to Philadelphia N. E. L.A. 
Convention Well Under Way. 

The plans for the Southern train to the Philadelphia 
convention of the National Electric Light Association are 
now well under way, and reservations are constantly com- 
ing in, with the largest number of prospects not yet heard 
from. Southern Transportation Manager A. H. Sikes is 
following up the first announcement with letters, so that all 
wil Ibe given an opportunity to make arrangements early. 
The transportation committee is soon to meet in New York 
and make a choice of routes for the train and make a con- 
tract for same, when the railway company will start its eam- 
paign of solicitation for passengers. Every Southern cen- 
tral station man who plans to go to Philadelphia the first 
week in June should co-operate to make this train a decided 
success. 
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STEVENS CREEK DEVELOPMENT ON THE SAVANNAH River Near Aucusta, Ga 


Mmeor Soutien Low Head Hydro-Elecric 
Developments Just Completed 


BY GEORGE G. SHEDD, SUPERVISING ENGINEER, J. G. WHITE 
ENGINEERING COMPANY. 


Engineering Details of a Development on the Savan- 
nah River and One on Broad River, S. C. 


Q* February 16 about 400 Augusta (Ga.) business 
men, as guests of the Augusta-Aiken Railway & 
Electric Corporation, witnessed the formal starting of ap- 
paratus in a recently completed hydroelectric plant on the 
Savannah River nine miles above the city. This develop- 
ment is known as the Stevens Creek development, and has 
been constructed by the J. G. White Engineering Com- 
pany, of New York City, for the Georgia-Carolina Power 
Company, a subsidiary of ‘the Augusta-Aiken Railway & 
Electric Corporation. The excavation work for the dam 
was started in December, 1912, and the first concrete poured 
February 20, 1913. With only three serious interruptions, 
due to high water, the work was rushed to completion in 
advance of schedule and the apparatus placed in opera- 
tion in just twelve months from the time actual construe- 


. 


tion work began. 

[The completion of the Stevens Creek development reip- 
resents the accomplishment of a plan laid down by the 
J. G. White interests some four years ago, when the street 
railway and light and power properties of Augusta were 
purchased and the Augusta-Aiken Railway & Electric Cor- 
poration formed. From that time the policy of the com- 
pany has been one of expansion and improvement of facili- 
ties, having spent about $1,000,000 in enlarging power 
plants, and installing overhead and underground distribu- 
tion work in Augusta proper, besides some $3,500,000 to 
make possible the hydroelectric development already men- 
tioned.—Eiditor. | 

At practically the same time that the J. G. White En- 
gineering Company started work on the Stevens Creek plant, 
another construction force, under the same management, 
began work on a contract to construct a similar develop- 
ment on the Broad River near Columbia, S. C., for the 
Parr Shoals Power Company, authorization to proceed with 
these two projects having been received at about the same 
time, the latter part of June, 1912. Construction forces 


were immediately organized, camps built, wagon roads and 
railroads constructed in order to deliver material and plant 
as cheaply as possible. As both projects were away from 
settlement of any size, it was necessary to provide ‘aecom- 
modations for practically the entire force. At Stevens 
Creek the maximum number of men employed at one time 
was about 800 and at Parr Shoals about 1,100, which, with 
the families, made a total population to provide for of about 
1,200 and 1,500 people, respectively. Bunk houses were 
provided for unmarried laborers, and houses having from 
one to five rooms were built and rented to the married men 
for from $2.00 to $12.00 per month. Four permanent 
houses were built on each job for the future use of the 
power house operators, and were used during construction 
by the superintendents and engineers. Boarding houses, 
a butcher shop, bake shop, refrigerating and ice plant and 
commissary were built. Great care has been taken to safe- 
guard the health of the camps; pure filtered water and sew- 
erage systems were provided, and a hospital, fully equipped, 
with a resident physician always in attendance. As the 
Stevens Creek camp was only a mile or two from the in- 
take of the Augusta water works, additional precautions 
had to be taken to safeguard Augusta. For this reason in- 
cinerators were provided, and a filter bed used to purify 
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wash water from the sewerage system. A sanitary inspector 
enforced all sanitary regulations. The wisdom of these pre- 
cautions has been proved by the remarkable freedom from 
sickness in both camps. Malaria was very prevalent in the 
vicinity about both camps, but by using methods similar to 
those found so effective at Panama, this has given no trou- 
ble, except for the first few months at Stevens Creek, before 
the camp site could be properly cleaned up and the men 
educated to take proper precautions. For the protection of 
the camp, a fire brigade was organized; telephones and elec- 
trie lights were also provided; and, to keep the men con- 
tented, athletic sports were encouraged, such as baseball, 
football, tennis and trap shooting. 

Work was started on the cofferdam at Parr Shoals the 
latter part of July, but could not be started at Stevens 
Creek until the War Department approved plans, which 
was about the first of September. The first enclosure was 
completed at Parr Shoals in November and at Stevens Creek 
early in December. In both cases the enclosures covered 
the site of the power house, sluice gates and a section of 
the dam. The design adopted for the upper coffer con- 
sisted of a series of rock-filled crib piers, with 12-foot open- 
ings between, which were later closed by stop logs, or open 
cribbing, with the up-stream face sheathed and toefilled. 
Later, and before the final enclosure was made, these open- 
ings were shot out, and the water passed through to the 
sluice gates and temporary openings which had been left 
in the dam for this purpose. The balance of the cofferdams 
were usually a solid rock-filled crib section, as this type can 
be built cheaper and faster than the piers. A small amount 
of earth-filled erib coffer was used. The coffer ranged 
in height from 6 feet to 27 feet, but usually was from 14 
to 17 feet high. A total length of over two miles of coffer- 
dams was built on these two jobs, and the speed with which 
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place by stiff log derricks. Eight locomotives on each job, 
of various tonnages from ten to forty, were used in this 
and on other features of the work. Conerete work com- 
menced at Parr Shoals on February 5, 1913, and at Ste- 
vens Creek on February 20, and continued practically un- 
interrupiedly, as already stated. While the Stevens Creek 
plant has been started, the one at Parr Shoals will not be 
in operation until the work of raising and relocating about 
five miles of Southern railway is completed. 

STEVENS CREEK DEVELOPMENT. 


they could be built largely governed the progress of work The Stevens Creek development, with an ultimate c¢a- 
on the dams. pacity of 31,000 horsepower, will supply the power mar- 
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Quarries and sand pits were opened, and very efficient 
stone erushing and concrete mixing plants were set up, 
having a capacity of 1,000 eubie yards of well-mixed con- 
crete per day. From the mixer the concrete was dumped 
in 2144 yard buckets on flat ears, in trains of from four to 
six, and hauled by dinkies to site of work, and deposited in 
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ket centering about Augusta, Ga. Its location and construe- 
tion takes advantage of the drainage area of the Savannah 
River, including that of Stevens Creek, of about 7,200 
square miles, at the site of the plant. This area is to a 
large extent rolling country, the upper part being rough 
and largely covered with forests, while the lower part is 
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cleared and under cultivation. The lowest daily flow 
recorded during the period 1892-1912 was 1,610 ecubie feet 
per second, on October 12, 1904, and the highest 318,000 
e.f.s., August 27, 1908. The lowest average monthly dis- 
charge during the period from 1884 to 1912 occurred in 
October, 1904, and was 2,080 e.f.s., and the highest average 
monthly flow 46,360 ¢.f.s., in September, 1888. 

The average horsepower available for the development 
has been computed -for a period of twenty-seven years, and, 
on a basis of load factor of 33% per cent, is found to be 
very rarely less than 20,000 delivered horsepower. The 
location chosen for this development is just below the con- 
fluence of Stevens Creek with the Savannah River, and 
practically at the foot of a long series of rips in the main 
river. This location was determined to be the most econom- 
ical and safest after detailed surveys and numerous borings 
and soundings had been made. 


GENERAL DESCRIPTION. 

In brief, the development consists of a dam having a 
total leneth, including power house, of 2,700 feet; a power 
house designed for an ultimate equipment of 31,000 horse- 
power, with a present installation of 15,600 horsepower, 
and the lock, 30 feet wide and 150 long in the clear. A 
pond, created by the dam, extends about fourteen miles up 
the Savannah River and about thirteen miles up Stevens 
Creek, and will have a surface area of about 4,200 acres. 

The dam is constructed of Cyclopean concrete, the spill- 
way section being 2,000 feet long, of the Ogee type, with 
an average height of about 30 feet and a maximum height 
of 47 feet. At the average height the sectional area is 
619.5 square feet and the base width 35.43 feet. The non- 
overflow sections have a combined length of 233 feet, with 
erest elevation 15 feet higher than the spillway. The dam 
was designed to pass safely a freshet of 450,000 c.f.s., 
which is almost 50 per cent larger than the greatest freshet 
on record—that of August 27, 1908, estimated to be 318,000 
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ef.s. It is estimated that the 1908 freshet would cause a 
depth over the crest of 11.3 feet. 

In order to assist in operating flashboards on the dam, 
as well as to aid in taking care of water during construe- 
tion, and to provide a means for complying with the gov- 
ernment requirement that no water shall be stored when 
the flow is below a certain specified limit, five sluice gates, 
8 x 8 feet each, with Venturi setting, are provided through 
the spillway section adjacent to the lock, and are operated 
at present by hand from a tunnel in the dam, provision 
being made, hewever, for a future motor operation. Pro- 
vision’ is made for the future use of flashboards, and sockets 
are also provided for guard pins to safeguard the men 
when operating flashboards. At the request of the United 
States War Department engineers, deformed uplift bars, 
having an equivalent sectional area of 0.625 square inches 
per lineal foot of dam, are placed vertically three feet from 
the up-stream face of dam, extending seven feet into the 
ledge and fifteen feet or more into the dam throughout the 
length of the dam and lock walls. 


Great care has been used to secure a good foundation 
throughout. The ledge is principally an excellent quality 
of granite and schist, but at three points, one in each of 
the principal channels, it was necessary to remove from 
ten to twenty feet of disintegrated rock before securing a 
good foundation. As a preliminary to foundation work, 
test holes are drilled to determine character of ledge and 
to locate any possible seams. If necessary, to determine 
extent of seams, Magenta dye has been forced in under 
pressure. This method has been very satisfactory, in that 
the character of the ledge, being known in advanee, has 
prevented unnecessary drilling and excavation, and has also 
disclosed the presence of several dangerous, smooth, hori- 
zontal seams, to which it was necessary to excavate the ledge 
in order to prevent possible uplift and sliding. These test 
holes, as well as other holes, where necessary, were grouted 
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under 100 pounds air pressure. Whenever necessary to pre- 
vent possible sliding, trenches have been eut in the ledge. 
It is believed that by these methods a very secure founda- 
tion has been secured at a minimum cost. 

To meet the requirements of navigation, a concrete ma- 
sonry lock has been constructed adjacent to the power house. 
The lock is 30 feet by 150 feet in the clear and has a lift 
of 27 feet. There will be at least 6 feet of water over the 
lower mitre sill, and the upper mitre sill is 12.5 feet below 
the masonry erest of the spillway. It will be filled and 
emptied by means of a 6 by 6 eulvert and ports, leading 
into the side of the lock, and controlled by gates set in 
gate wells near the lock gates. Heavy wooden lock gates 
have been provided, to be operated by hand winches. 

THE POWER HOUSE. 

The power house is designed for an ultimate installa- 
tion of ten 3,125 horsepower, vertical main units and two 
450 horsepower exciters. The substructure is built com- 
plete for a superstructure 51 by 388 feet in plan, and con- 
sists in its lower part of Cyclopean concrete and its upper 
part of reinforced concrete. The superstructure at present 
is built for five units and two exciters only, and consists 
of a steel frame with brick walls, and is provided with a 
50-ton electric traveling crane. 

The turbines were furnished by the I. P. Morris Com- 
pany, and are of the vertical, single runner, 75 r.p.m., 
single discharge type, 104 inches in diameter, set in a con- 
erete spiral casing, and provided with concrete draft tubes. 
The efficiency is expected to be better than 86 per cent. 
Each unit is provided with a double floating lever, oil- 
operating governor, which can be controlled from the 
switchboard or by hand. A central oil pumping pressure 
system is provided, working normally under an oil pressure 
of 200 pounds. All operating parts of the turbine are ac- 
cessible for quick repair if necessary, making it unneces- 
sary to unwater the wheel casing, with the one exception of 
accident to runner. The exciter turbines are 450 horse- 
power, 40 inch diameter, 200 r.p.m., of a type similar to 
main turbine. 

The electrical equipment of the first installation econ- 
sists of five Westinghouse, vertical type, revolving field, 
3-phase, 60 eyele, 2,300 volt, 2,700 Kva. (at 75 per cent 
power factor) generators; two 300 Kw., 250 volt, vertical 
type exciters; three 5,400 Kva. transformers, stepping up 
from 2,300 volts to 44,000 volts. All wiring, where possi- 
ble, is installed in conduits, buried in the concrete floor. 


TRANSMISSION LINE. 

The transmission line to Augusta is approximately seven 
miles long, with Milliken type, galvanized steel towers, de- 
signed for two circuits, with three wires on each side. The 
height to the lowest cross-arm is 50 feet. The tower spacing 
is approximately ten per mile. At the Lake Olmstead 
crossing special towers are provided, 80 feet high, for the 
span of 960 feet. In the city, along the canal, latticed steel 
poles, spaced 200 feet apart, are used. The wire for the 
power circuits is No. 1/0, 17 strand medium hard drawn 
copper, and the ground wire is 5/16 inch, 7 strand copper 
clad cable, having 30 per cent conductivity. A telephone 
cireuit is run on the towers, 10 feet below the lowest power 
wires, and is transposed at every tower, and all instruments 
are protected by transformers. The power cireuits have 
one complete transposition between the power house and the 
substation, and are hung on Thomas No. 1118 suspension 
type insulators. 


THE AUGUSTA SUBSTATION. 

‘The Augusta substation is located adjacent to the steam 
plant of the Augusta-Aiken Railway & Electrie Corpora- 
tion. On account of the limited ground space, the build- 
ing was designed with two galleries. There will ultimately 
be installed three banks of transformers of three each, 
2,000 Kva., single phase, stepping down from 44,000 volts, 
3 phase, to 13,000 volts, 3 phase. Only one bank of three 
transformers is at present installed. Provision is also made 
to step down from 13,000 volts to the existing circuits in 
Augusta of 2,300 volts, 2 phase. All of the switches in the 
substation are remote control and will be controlled from 
the switchboard in the steam station. All apparatus in the 
substation is furnished by the General Electric Company. 


Parr Shoals Development. 

The Parr Shoals development is located about 114 miles 
up stream from Peak and Alston, S. C., and 2714 miles 
above Columbia. The drainage area at this point is esti- 
mated to be 4,570 square miles, and is in its upper part 
mountainous, largely covered with forests. The lower part 
is flatter, and a considerable portion is under cultivation. 
Very good records of run-off are available, particularly at 
Alston, from 1896 to 1907. The lowest recorded average 
weekly flow occurred in October, 1907, and was 1,260 eubie 
feet per second. The lowest average monthly flow occurred 
in October, 1904, and was 1,614 eubie feet per second. The 
greatest flood on record occurred on August 27, 1908, and 
from local information was about 32.7 feet above the ex- 
treme low water mark at Alston of 1907. The discharge 
is estimated to have been about 222,000 eubie feet per 
second. Based on past records, and a weekly load factor of 
33% per cent, the delivered horsepower at Columbia will 
be only occasionally less than 20,000 horsepower. 

GENERAL DESCRIPTION. 

The development consists principally of a dam with a 
total length of about 2,740 feet, including the power house; 
a power house 300.5 x 51.6 feet in plan; a tailrace which 
is obtained simply by widening and deepening the original 
east river channel; a double cireuit steel tower transmis- 
sion line, 26 miles long, to Columbia, and a substation at 
Columbia. 

The dam is constructed of Cyclopean conerete through- 
out. The spillway section is of the Ogee type, 2,000 feet 
long, with an average height of about 39 feet and a maxi- 
mum height of about 55 feet. A short section of non- 
overflow dam, with its erest 14 above tine spillway, is con- 
structed between the power house and the east shore, and 
an earth embankment with a maximum:height of 20 feet 
and total length of 300 feet has been built on the west 
shore. The dam contains six sluice gates adjacent to the 
power house, with a clear opening of 7 x 9 feet each. These 
have a combined capacity of about 14,400 ecubie feet per 
second, with headwater at the crest of the dam, and tail- 
water at normal level. The operating devices for the sluice 
gates are located within the dam, and the crest of the dam 
is fitted with the flashboard sockets, which will later be used 
for five feet of flashboards. 

The dam is designed to safely pass a flood considerably 
in excess of the maximum flood on record, which would 
have caused a depth of about 9.0 feet over its erest. The 
conerete for the dam has been mixed in proportions of one 
part Portland cement, three parts sand and six paris broken 


stone. In the conerete has been embedded about 7 per cent 
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Fic. 5. Power Housr or Parr SHOALS DEVELOPMENT ON BroapD River, Near CouumBia, S. C. 


of plums, consisting of large, sound pieces of rock, or 
boulders, in many eases weighing six or eight tons each. 
The foundation is principally of an excellent quality of 
granite and schist, and methods similar to that described 
for Stevens Creek were used in preparing the bottom. 

THE PARR SHOALS POWER HOUSE. 

The power house is designed for an ultimate installa- 
tion of eight vertical type units of 3,100 Kva. each and two 
vertical exciter units of 300 Kw. each. The substructure is 
a combination of Cyclopean and reinforced concrete, and 
the superstructure is a steel frame, with brick walls. The 
roof for the main portion of the building is of hard pine, 
and that for the low portion, or gallery, is of concrete. Both 
are water-proofed with five-ply tar and gravel covering. 

The turbines are of vertical shaft, 86 inch diameter, 
single runner, downward discharge type, set in reinforced 
concrete, scroll’ case flumes, and have draft tubes molded 
in concrete, so proportioned that the velocity is gradually 
decreased to five feet per second. The flumes are controlled 
with large steel gates (14 feet by 25 feet), hinged at the 
bottom, and operated by means of a traveling hoist run- 
ning on tracks on the head wall. Two filler, gates, 4 x 7 
feet each, are provided in each unit. Sereen racks are also 
provided, supported by reinforced conerete piers, and pro- 
tected at the top with a reinforced concrete curtain wall. 
The turbines are designed to run at a speed of 100 r.p.m., 
and will furnish 3,600 b.h.p. at 35-foot head with an effi- 
ciency of 86 per cent. 

The governors are located on the main floor, and ar- 
ranged to be controlled from the switchboard, although 
hand control is also provided. They are of the oil pressure 
double floating lever type, with a central oil pumping and 
pressure system, operating normally at 165 pounds pres- 
sure. They are designed to control the speed within very 
narrow limits, and eliminate entirely any hunting or racing 
tendency which causes so much wear and tear on the gate 
rigging. 

The electrical apparatus of the first installation con- 
sists principally of five vertical type, revolving field, 
3-phase, 40 cycle, 2,300 volt, 3,100 Kva. (at 75 per cent 
power factor) generators; two vertical type, 300 Kw., 300 
r.p.m., 125 volt exciters; three transformers, 6,200 Kva., 
3 phase, stepping up from 2,300 volts to 66,000 volts. The 
generators and hydraulic equipment and the necessary aux- 
iliaries and switching apparatus were furnished by the 
Allis-Chalmers Company and the switching apparatus by 
the Westinghouse Company. 


TRANSMISSION LINE. 

‘The transmission line is being built at present to Colum- 
bia, and consists of Milliken type, galvanized steel, double 
cireuit towers. The towers are spaced approximately 9.5 
to the mile, with a height to the lowest cross-arm of 50 feet. 
In the city latticed steel poles are used, spaced about 200 
feet apart. Stranded medium hard drawn copper wire 
No. 1/0, 17 strand, is used for power cireuits, with a ground 
wire of 5/16 inch, 7 strand, copper clad wire of 30 per 
cent conductivity. A telephone cireuit of No. 10 copper 
clad wire is run cn a separate pole line, 35 feet from the 
center line of towers, with poles spaced 40 to the mile. 
Thomas suspension No. 1118 insulators, four in series, for 
suspension sets, and five in series for all strain sets, are 
used on power circuits. 

COLUMBIA SUBSTATION. 

A substation located in Columbia has been built, which 
will also act as a distributing station for the present hydro- 
188.73 
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plant and steam plant of the Columbia Railway, Gas & 
Electric Company. All the power generated by these two 
plants and the plant at Parr Shoals will be distributed from 
this station. There will be two distributing voltages— 
13,000 volt, 40 cycle, 3 phase, and 3,400 volt, 40 cycle, 
3 phase. The latter is the present distributing voltage and 
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phase of the Columbia Railway, Gas & Electric Company. 
The building is of brick, with steel frame and conerete 
roof. 

‘The general scheme adopted in the construction of these 
plants has been, whenever possible, to start the various fea- 
tures of the work at such times as would bring their com- 
pletion as nearly as possible to the date of delivering power. 
In this way one of the most expensive items—that of in- 
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terest during construction—has been reduced to a minimum. 
Work on the substructure of the power house was started 
first. Then the sections of dam containing sluice gates and 
temporary openings, followed by the main dam, substation, 
transmission line, power house superstructure, and, finally, 
power house equipment. 
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The entire work of engineering and construction on both 
projects, except the raising of the Southern railway, is be- 
ing handled by the J. G. White Engineering Company, of 
New York, and assistance in financing has also been given 
by them. Mr. E. W. Robertson, of Columbia, is president 
of the Parr Shoals Power Company, and Mr. J. H. Pardee, 
of New York, is president of the Georgia-Carolina Power 
Company. 


Alternating Current Engineering 


BY WILLIAM R. BOWKER. 


Section 18. Alternating Current Circuits and 
Systems—Vector Summation of 
Alternating Currents. 


Y vector summation we can obtain the resultant. val- 

ues of both amperes and volts, when dealing with 
polyphase cireuits, in which the phase components have 
a phase difference or displacement. The latter is usually 
and conveniently measured in angular degrees. Take for 
instance, the case of a two-phase circuit as represented 
by Fig. 109, and connected to two transformers, in which 
the ratio of transformation between the primary and, 
secondary circuits induces a voltage of 100 in 
each transformer secondary. If these two _ trans- 


formers are connected in series, the resultant voltage 
is not double the voltage of either one, but is less, due to the 
fact that the maximum emf’s do not occur at the same in- 
stant, there being a phase difference or displacement of 90 
degrees, the two-phase generator producing currents in 
quadrature. The numerical value of the resultant voltage 
will be determined by the phase displacement between the 
two component emf of phases A and B of 90 degrees dif- 
ference. 

A vector diagram as shown in Fig. 109, graphically solves 
the problem as to what the value of the resultant emf really 
is. Phase A is represenited by a vertical line taken of such 
a length as to equal 100 units or volts. Phase B is repre- 
sented by a line of exactty the same length (the voltages of A 
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and B being equal), but drawn horizontally at right angles 
or 90 degrees to phase A, because the phase displacement is 
90 degrees. Completing the rectangle as shown, and drawing 
the diagonal O X, it represents the resultant numerical value 
of the emf due to the component phases A and B, and this 
value is 141 units or volts or (100 1.41). It is to be ob- 
served that the resultant diagonal O X is 45 degrees behind 
phase 4A, and 45 degrees ahead of phase B. The numerical 
value 1.41 is the square root of two and is the value of a 
resultant when the components are 90 degrees apart and of 
equal numerical value. This ratio of 1.41 to 1 or \/2 to 1 
is an important factor in two-phase circuits. 


When the phase difference is not 90 degrees, and the com- 
ponent phases are of some other value as regards angular 
displacement, the resultant value is of a different magnitude. 
If the phases are 60 degrees apart, the resultant voltage is 
173 as shown in Fig. 113, this being a ratio common in 
three-phase combinations and is as 1 to \/3 or 1 to 1.73. 

Applying the foregoing principle to the amperes ob- 
tained from two transformers of equal voltage and capacity, 
supplied with two-phase eurrent that differs in phase by 60 
degrees as shown in Fig. 114, the enrrent in the middle 
wire will be 17.3 amperes if that in the outside wires is 10 
amperes, the relation being as 1 to \/3 or 1 to 1.73 & 10 = 
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Fig. 114. 


Fics. 109 ro 114. Vecror1aL RELATIONS IN Two-Puase Crrcurr ARRANGEMENTS. 


If one of the phase emf’s be reversed, we obtain the re- 
sultant as shown in Fig. 110, in which the numerical value 
is the same as before, but the direction of the phase resultant 
O X has been altered in angular degree measurements, 90 
degrees from its former position. The resultant OX is now 
45 degrees behind phase B and 45 degrees in advance of 
phase A. If the direction of emf of phase B is reversed in- 
stead of that of phase A, we get the resultant as shown in 
Fig. 111. Applying the above principle to ampere values in- 
stead of volts, we arrive at results which tend to a very clear 
understanding of alternating current values due to phase 
displacement. 


In Fig. 112 is illustrated diagramatically a two-phase 
cireuit supplying energy to two transformers of equal volt- 
age and capacity. The transformers are excited with two- 
phase current having a phase displacement of 90 degrees, 
the secondaries being so connected as to give a three-wire, 
two-phase system. The neutral will carry a current equal 
to the resultant as determined by the 90 degree phase differ- 
ence. Its value can be obtained vectorialy, or by calculation, 
the result being 141 amperes, that is 100 times the square 
root of two (./2 & 100), the current being moved in phase 
relation to the two outer line eurrents midway or through 
an angle of 45 degrees. This arrangeinent constitutes a two- 
phase, three-wire polyphase system. 


17.3 amperes. If the two transformers were excited from 
two of the phases of a three-phase generator, with voltages 
120 degrees apart, the resulting current in the middle wire 
would be of equal magnitude to the currents in the outside 
wires, but would be midway between them in phase. 

In Fig. 115 is shown the windings of a two-phase gen- 
erator, equipped with two independent windings so dis- 
tributed and assembled that they produce a voltage with a 
phase difference of 90 degrees, the middle point of each 
winding being connected to a fifth or common neutral wire. 
This is known as the two-phase, five-wire system and is 
connected in star combination. The various numerical 
values of the voltages obtained from this combination are 
shown. Between wires 1 and 4 and 3 and 5 equals 200 
volts, due to the phases being 180° apart and their combined 
effect added together. Between 1 and 5; 4 and 5; 3 and 4; 
1 and 3 equals 141 volts, due to a phase difference of 90 
degrees. Between 1 and 2; 2 and 3; 2 and 4; and 2 and 5 
we get 100 volts, due to the effeet of one phase only. On 
the same principle we obtain the voltages and amperes be- 
tween and in the wires 1, 2, 3 and 4 as shown in Fig. 116, 
which represents a two-phase, four-wire polyphase delta 
connected eireuit. ; 

The voltages and amperes obtained as given are when 
the two-phase generator is equipped with four coils, as- 
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sembled, distributed and connected so as to give a voltage 
at a phase difference of 90 degrees. While the phase ecur- 
rent generated in each phase winding has a value of 10 
amperes, each line wire receives or carries the combined 
eurrents due to two coils differing in phase by 90 degrees, 
thus giving a resultant of 1) * /2 = 10 &* 141 = 14.1 
amperes. 

In Fig. 117 there is represented a three-phase, four- 
wire star connected polyphase circuit, showing the generator 
eoils assembled and so connected that they generate and 
deliver energy at an angular displacement or phase dif- 
ference of 120 degrees. The numerical value of the voltages 
and amperes resulting from the combination are also given. 
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Fig. 115. Two-Puass, Frve-Wire System, WITH STAR 
Connections. Fic. 116. 2-PHasz, 4-Wire, DevTa Con- 
NecTIONS. Fic. 117. 3-PHasr, 4-Wire, Star CONNEC- 
tions. Fic. 118. 3-PHasn, 3-Wire, DeLTa CONNEC- 
TIONS. 


The three generator phase wire terminals are connected to 
three line wires and from the common junction of the three 
coils, a fourth or neutral wire is connected so as to consti- 
tute four transmission lines. Assuming that each separate 
phase generates 100 amperes at 100 volts pressure, the 
voltage ‘between each phase line wire terminal and the 
neutral will be 100 volts, while between the generator phase 
terminals and corresponding lines connected thereto, the 
voltage will be the resultant of the component voltages of 
two coils with a phase difference of 120 degrees, the numeri- 
eal value of which is 100 & V3 = 100 1.73 = 173 volts, 
the current in each line wire being equal to the generator 
phase current of 100 amperes. 

In Fig. 118 is shown a ‘three-phase, three-wire delta 
connected polyphase circuit and assuming each of the gen- 
erator coils to generate 100 amperes at a pressure of 100 
volts in the phase cireuits, due to a phase difference of 120 
degrees, we get 100 volts between each pair of line wires, 
the same as across the phase winding terminals but the line 
amperes equal the resultant or combined currents of two 
component currents generated at a phase difference of 120 
degrees, and while each phase current is 100 amperes, the 
numerical value of ‘the line current is 100 * \/3 = 100 & 
1.73 == 173 amperes. 

POLYPHASE TRANSMISSION AND DISTRIBUTION OF POWER. 

In three-phase circuits, the generator coils may be con- 
nected either in star or delta, in which the star combination 
ean have either three or four wires, the fourth florming a 
neutral junction to which the three ends of ‘the generator 
three-phase coils are connected, the other free ends being 
connected to the three main transmission lines. Figs. 119 
and 120 illustrate the two systems in which Fig. 119 shows 
the ithree-phase, three-wire, star connected circuit transmit- 


ting power to a three-phase motor and lighting feeders for 
incandescent lamps, which may be connected across one or 
two phases according to the voltage demanded by service 
requirements. 

In Fig. 120 the three-phase, four-wire star combination 
is shown which affords a very convenient drrangementt so as 
to obtain a variety of voltages. Three-phase motors of 
large capacity can be connected across the three-phase mai 
power lines, while incandescent lamps and small single- 
phase motors can be connected between the neutral wire 
and each or either of the three main lines. 

In three-phase arrangements when the generator is deltz 
eonnected a 3-wire system is the result, althongh a delta 
connected generator may supply power through transforin- 
ers that are star connected on the secondary side, as well 
as in delta. An alternative arrangement is to establish an 
artificial neutral point outside the generator terminals on a 
delta-connected system. The three-phase, threewire delta 
polyphase circuit is shown in Fig. 121, in which the three 
line wires may be connected to the motor windings either in 
delta or star. Single-phase small capacity motors may also 
be connected across any pair of wires. 


The star winding of ‘the polyphase generator as shown 
in Fig. 119 and 120 may be considered to be a series wind- 
ing, when compared with the external circuit, while the 
delta generator winding approximates somewhat a parallel 
winding when considered with respect to the external cir- 
cuit. The line voltage in the latter case is equal to the 
phase voltage, while in the star connected 3-phase generator, 
the line voltage is 1.73 ‘times the phase voltage, the current 
in the line being equal to the phase amperes. In the delta 
connected 3-phase cireuit, the currents in the outer lines 
are 1.73 times the phase amperes, being the vectorial sum 
of two currents generated at a phase difference of 120 de- 
grees. To obtain the same pressure or voltage in the trans- 
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mission lines, with a delta winding, it requires about 73 

per cent greater length of conductor in the three-phase gen- 

erator coils than with the star grouping. 

In Figs. 122 and 123, two-phase, four-wire and two- 
phase, three-wire combinations respectively are shown in 
which the generator phase and motor windings are repre- 
sented with the transmission lines. In the two-phase, three- 
wire combination, the middle wire has to be of a larger 
area than either of the outside lines, having to earry the 
vectorial sum of two currents whose phase difference is 
90 degrees, the resultant value of which is as \/2 to 1 or 
1.41 times the sectional area of either outside line. 


The advantages of the three-phase system of distribution 
for lighting and power work is due to the fact that it can 
be economically used for long distance transmission. Thus 
a central station can do a large amount of business by 
supplying power to outlying factories, mills, ete., and in the 
supply to small lighting plants in widely distributed dis- 
triets. Another practical advantage is that rotary con- 
verters can be operated. Also direct current for street 
railways can be supplied, and direct current for hoists, 
elevators, electrolytic work ete., can be supplied through 
rotary convertors receiving polyphase current. The dis- 
advantage of the two-phase as compared with the three- 
phase, taking first the two-phase three-wire system, is that 
for a definite amount of power to be transmitted at a fixed 
pressure with a given percentage of loss, the amount of 
copper is considerably in. excess of that required for the 
three-phase system under similar conditions. Moreover, the 
system on inductive load is very difficult to operate. The 
two-phase, four-wire system possesses similar disadvantages 
to the two-phase, three-wire as regards copper economy, but 
for transmission purposes only is fairly satisfactory; yet on 
inductive load is also difficult to operate. 

Tt will be seen that such a system must be divided into 
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groups or sets of groups. This division naturally overcomes 
many advantages and moreover, it becomes necessary to 
control each group by means of a.. induction regulator, as 
the load factor of the various groups may be entirely dif- 
ferent, depending upon the service requirements of the 
different districts into which the system runs. Conse- 
quently to keep constant pressure, the adjustments on each 
group, or branch of distributive service, requires careful 
attention. 

A three-phase generator is capable of taking 75 per 
cent of its rated capacity on one phase with normal heating, 
and this single-phase load is to all intents and purposes as 
great as that which could be carried by a machine of equal 
weight and cost, if it had been designed for single-phase 
work. If the generator is connected in star combination 
and is used as a single-phase machine, two-thirds of the 
windings are active, and the distribution of these active 
eoils is practically the same as would be the case if the 
machine were designed for single-phase working. 

In the three-phase system of distribution for lighting 
and power purposes as shown in Fig. 124, the generator is 
connected in star with a fourth wire taken from the neutral 
point N. In this system, the pressure between the lines is 
4,000 volts, and between any line wire and neutral 2300 
volts, the relation being as the \/3 to 1 or 1.73 to 1. 

From the station three-phase feeders, there is run a 
three-phase distribution net-work at a 4,000-volt pressure, 
which for lighting service requirements is transformed down 
to low-tension voltage by single-phase transformers, the 
leads to which constitute single-phase branch circuits, con- 
nected in between one of the three-phase main lines and the 
neutral. The transformer primaries are supplied with 
energy at a pressure of 2300 volts, the transformer second- 
aries delivering energy for lighting at the generally used 
pressure of 100 to 115 volts. 

When motors are required to be operated, they may re- 
eeive power from the three-phase mains through the in- 
termediary of a three-phase transformer, which is a very 
good balaneer. This system may be operated so that the 
motors have practically no detrimental effect upon the light- 
ing. It will be seen that the lighting feeders can be switched 
on to either of the three line wires and neutral as shown at 
A and B. A high tension, three-phase, three-wire power 
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transmission circuit, distributing power through the inter- 

mediary of transformers at low-tension as three-phase, three- 

wire for motors; and as low-tension, three-phase, four-wire 
for lighting is shown in Fig. 125. For power purposes, the 
transformer primaries and secondaries are connected in 
delta, the primaries being connected across the three line 
wires. For lighting requirements, the transformer pri- 
maries are connected across the three-phase lines in delta, 
while the transformer secondaries 
combination. 


are connected in star 
The neutral or fourth wire is connected to 
the common junction of the three-phase transformers, the 
lighting eireuits being connect<d across one of the outside 


transformer secondary wires and the neutral, the circuits 
being balanced as closely as possible. 

In Fig. 126 is shown a high-tension three-phase, three- 
wire transmission circuit, the energy for motor purposes 
being distributed as low pressure, three-phase, three-wire, 
through the intermediary of transformers whose primaries 
and secondaries are connected in delta, while the power for 
lighting is distributed as a single-phase, three-wire system 
taken from one side of a three-phase generator. 

As already mentioned, polyphase systems possess great 
economical advantages and are utilized for long distance 
transmission of power and for distribution of power to 
motors and for lighting. Polyphase generators may be con- 
structed more cheaply for a given output than single-phase 
generators for the reason that the armature winding space 
ean be better utilized with reference to the distribution of 
the coils. Further, single-phase motors, except in small 
sizes, are not entirely satisfactory in practical service. Two- 
phase and three-phase systems are the only ones in general 
use for power transmission, three-phase being almost ex- 
clusively used for long distance transmission. Six-phase 
circuits are only used for rotary converters, the capacity 
of the machines being considerably augmented when con- 
nected six-phase. 

The next section of this article will take up operating 
details of generating equipment. 


Engineering Considerations in Connection 
with Passenger Elevator Systems 


BY M. WILLIAM EHRLICH, CONSULTING ENGINEER, NEW YORK CITY. 


Sections 1. Elevator Development—New York Sta- 
tistics—Safety Devices Explained—Hydraulic 
vs. Electric Machines—Relative 
Operating Costs. 

HAT the modern type of office building is the accom- 

Abeer of engineering skill can hardly be disputed, 
for, besides the problem of proper foundations and the 
framing of the structure, an extensive electrical and me- 
chanical equipment is always involved. Among the many 
important features of this composite structure, the elevator 
equipment is paramount. The requirement of tall office 
buildings in this respect is a very ample and adequate ele- 
vator service, not only because the monetary value of the 
building may otherwise be affected, but in time of necessity, 
as in time of a fire or other panic, the occupants may be 
readily brought to safety. 

The object in view in presenting what follows is not to 
delve into the details of elevator construction or mechani- 
cal features, but to lay before those interested the results 
of a study in connection with the economic division of pas- 
senger elevators and an efficient elevator service for the 
traffic of the modern commercial or distinct type of office 
building. It becomes necessary, therefore, to briefly review 
the many considerations affecting this problem. 
~~ Note. This is the first of a series of articles by Mr. Ehrlich 
discussing the problems involved’ in \providing adequate and eco- 
nomiceal elevator service in tall buildings. whe second section 
will take up the elevator problem from the standpoint of the 
engineer, together with considerations for efficient operation. The 


remaining sections will take up installation data and power re- 
quirements.—Hditor. 


Over twenty-five years ago, New York witnessed the sue- 
cessful erection of the first steel-skeleton structure in the 
form of the ten-story Tower building on lower Broadway, 
which is now being razed to make room for a more modern 
enterprise. As a happy coincidence, the electric elevator 
the 
improvements 


also made its first appearance during 
Through these and other 


same 
the inereased 
heights of buildings became a possibility, and in order to 


year: 


financially accommodate the constant rise in land values, 
with the accompanying increase in taxation at that period, 
office buildings of considerable heights were erected. Dur- 
ing the early development the necessity for a proper ele- 
vator service was partly overlooked, and perhaps not alto- 
gether realized, for some of the older buildings suffer from 
a lack of traveling capacity, resulting in an inconvenience 
The tenants of the upper floors are, 
therefore, obliged to wait on the up trip of the elevator, 
and the people occupying the lower portion of the build- 
ing are left behind on the down trip. 


to the many occupants. 


A casual survey of present conditions on lower Man- 
hattan may, therefore, not be out of place. Choosing thirty 
instances out of the many tall office buildings, including sev- 
eral more recent installations of elevator systems, it is found 
that these are supplied by a constant service of more than 
400 passenger elevators, or 4 per cent of the total number 
in New York. The aggregate area of the buildings men- 
tioned is a little under 10,000,000 square feet, with a total 


ApRIL, 1914. 


occupancy of 60,000 people. Under the above conditions 
this allows for a ratio of one elevator to 150 persons and 
about 165 square feet of floor space for each occupant. 

The above does not fully indicate the extensive use to 
whieh the elevator has been adopted for passenger traffic. 
In the borough of Manhattan, including office, apartment 
and other types of buildings, with varying types of pas- 
senger elevators, the number in service aggregates 10,000 
ears, or twice the number that were in service ten years 
ago. The writer estimates that these are divided among 
the different classes of buildings as follows: 


5,000 elevators in office buildings over 10 stories in height. 
1,500 elevators in office buildings under 10 stories in height. 
500 elevators in loft buildings. 
700 elevators in residences. 
800 elevators in apartment houses. 
500 elevators in department and other stores. 
1,000 elevators in hotels, clubs, institutions, ete. 


Considering the population as five million inhabitants, 
we find that there is practically one elevator serving a total 
of about 500 people. Besides the passenger cars, the build- 
ing systems requiring freight service, involve an additional 
10,000 machines. Thus, it is self-evident that the physical 
conditions in the metropolis as relating to elevators cause 
a general public concern, which becomes of especial interest 
to each occupant of a modern office building, and also 
affects the owners of such buildings. The individual inter- 
est centers, perhaps, on the safety of the elevator on account 
of its extensive use, sometimes many times in one day. 

In modern elevator practice there are but two common 
types of successful machines in use—namely, the hydraulic 
and electric elevators. These may both be classified as to 
the mode of drive or operation and the transmission of 
power, thereby showing an apparent variety of elevators. 
The hydraulic type machine may be of the vertical cylinder 
pattern and also of the plunger type, while the electrical 
apparatus is either of the drum, worm-gear or gearless trac- 
tion type. 

(The factors governing the choice and disposition of any 
form of elevator are mainly decided by the physical aspects 
and economic considerations given the building, and in 
general, as far as the advantages and disadvantages of one 
type of machine over another are concerned, no special 
merit can be claimed. Where the hydraulic type of elevator 
may show considerable advantage in one instance, the same 
points so considered may then prove a hindrance for an- 
other set of conditions. Even though a similar analysis 
may be made in connection with the electric type of ele- 
vator, it is a fact that this form of apparatus may be so 
arranged as to fulfill almost any conditions, and, on account 
of its qualities of acceleration and retardation, a greater 
traffic may be handled for the same car area. 

The many accidents usually heard of are seldom, if ever, 
due directly to the faulty behavior of the elevator proper, 
but sometimes the breaking of suspension ropes, as recorded 
by a relatively few cases, will result in a serious accident. 
. The greatest cause of the many accidents.involved by the 
operation of elevators, and which may be avoided by proper 
safeguards, is that due directly to the negligence of the 
operator in handling the doors or elevator gates. So far as 
has been practically demonstrated, many of the safety ap- 
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plianees on the older installations designed to stop a fall- 
ing elevator have usually failed to perform the functions 
allotted to them. But the improved wedge type of “Jaw 
safety,” actuated by a speed governor and attached to the 
more recent systems, usually will act when the elevator 
exceeds its normal running speed. Generally this occurs 
when the designed or safe-distance limit has been passed, 
and the jar occasioned by the final stopping of the car is 
not altogether a pleasant experience. The serious injuries 
and fatalities due to the falling of an elevator are propor- 
tionately small compared to the entire list, and amounts to 
about 20 per cent of the total, whereas the loss of life 
caused by open and unlocked gates in elevator practice 


. today accounts for the remaining 80 per cent. 


It may safely be said, therefore, that the only type of 
safety device that may be christened and properly called 
useful is that which would not permit the elevator to leave 
a landing until the gate has been locked. Among the sev- 
eral automatic devices now available for this provision of 
safety, all deserve merit; and while some are purely mechan- 
ical, others are actuated electrically, and only by the in- 
stallation of such automatic locks will elevator accidents be 
reduced to a minimum. 

‘A short historical account of the development of the 
commercial passenger elevator brings one back a little more 
than half a century to the introduction of the first “steam 
elevator.” This form of drive was soon replaced by the 
“water-balance” type of hydraulic, which, even though a 
faster machine, proved to be, in operation, quite dangerous. 
For a number of years this type enjoyed the distinction of 
being the only high-speed apparatus until the advent of the 
vertical cylinder hydraulic about twenty years later. Run- 
ning speeds as high as four hundred feet per minute were 
readily attained, and on account of the ease in handling 
and the safety in operation, these elevators soon gained 
favor and were the only types of machines installed in the 
then “tall buildings.” The electric drum machine made its 
first appearance in New York during the year of 1889, and, 
owing to the merits of this new system, the electric machine 
soon established itself as a successful competitor to the 
hydraulie type. The only obstacle remaining was to over- 
come the slower speed, and this brought out the Sprague 
long-serew electric. Elevators of this type proved quite 
costly to maintain and operate, but on account of their pos- 
sibilities of speed and high rise, were installed in several 
tall structures, including the present Park Row building. 
These different types of elevators did help considerably in 
the development of the “sky-seraper” buildings, and as fur- 
ther building projections brought on an extension in height, 
a hitherto unknown condition of passenger elevator service 
had to be met. 

Only fifteen years ago the direct-acting plunger hydrau- 
lic elevator was introduced here to fulfill this increasing de- 
mand of continued high rise with high speed, and as the 
methods of installation kept the relative first cost down, it 
soon gained prominence. The inherent safety in operation 
and the relatively high economy would allow for no doubt 
as to the possibilities of the plunger, but through the prog- 
ress of several years, experience pointed out that the many 
apparent advantages of the hydraulic plunger elevator 
were limited, and only under conditions of a rise not ex- 
ceeding 150 feet could the characteristics of the safe and 
economical plunger elevator be maintained. 
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Less than ten years ago experiments were being con- 
ducted for the perfection of an electric elevator that would 
meet the growing requirements of heavy passenger traffic in 
the newest form of tall office buildings, and this resulted 
in the production of what is now commercially known as 
the “one-to-one” or gearless traction elevator. Among the 
earliest New York installations of this type of electric ele- 
vator may be named the Singer tower, and later the Metro- 
politan, whereas the latest developments include the Wool- 
worth and new municipal buildings. 
Revative OPERATING 


to 35 per cent less than the plunger type, but the room 
occupied by the driving machinery is reduced to a minimum, 
and, as a matter of fact, may be placed at the head and 
directly over the elevator shaft. If no local supply of elec- 
tricity is available on the premises, the publie source may 
be resorted to. 

The difficulty with the plunger elevator for high-rise, 
high-speed work lies in the requirement for moving the 
mass of water and the massive plunger proper, and as this 
immense weight cannot be readily and smoothly stopped,. 


Costs or ELEVATORS. 
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In summarizing, it might be well to mention that the 
commercial or useful life of an elevator and its combined 
mechanisms seldom exceeds fifteen years, and that where 
remodeling has been resorted to the electric drum and worm- 
gear traction has usually been substituted for the hydraulic 
type in buildings not exceeding twelve to sixteen stories, 
and in higher structures the gearless traction or its modi- 
fication in the form of an electric “two-to-one” traction 
elevator has been resorted to. If the theory of the “sur- 
vival of the fittest” may be mentioned, it is true that the 
electric elevator has now come to its own. Another point 
that may be mentioned for the skeptics, and also for the 
firm adherents of the hydraulic elevator, is the fact that 
the one or two manufacturers who used to specialize in the 
manufacture of the hynraulic elevators have now turned 
their efforts to the selling of the electric type of machine. 
This is also true of the many manufacturers who turn out 
both hydraulic and electric elevators, for they now seldom 
suggest the hydraulic, but will almost, without exception, 
solicit for the modern electric machine. 

It is true, though, that both the electric and hydraulic 
types of elevators have been perfected to a state of high 
efficiency, and they may,’ therefore, be used with entire 
safety. Of the hydraulie types it may be said that the 
plunger elevators do.possess a certain natural safety not 
to be found in the suspended form, or even in the more 
modern electric traction elevator,' but it cannot be denied 
that the many refinements and improved appliances re- 
cently attached to the various electric types of machines as 
illustrated in Fig: 1 have certainly placed them on a par 
for reliability with the best form of hydraulic practice. 
This is especially true of the electric traction elevator, 
which possesses a certain inherent safety owing to the im- 
proved methods of power transmission and the peculiar 
form of windings used for the drive. 

In. narrowing down the question as to the merits of the 
electric traction elevator and the hydraulic plunger elevator 
for passenger service in tall office buildings of today, it 
might be well to note that all the new elevator installa- 
tions, almost without exception, have favored the electric. 
Not only is the cost of installing the traction 25 per cent 
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the result is a sluggishness in starting and stopping. 
any rate, it remains an open question as to whether the 
economic values attached to modern buildings would favor 
the installation of the plunger elevator, with its aeecompany- 
ing pumping plant, which necessarily occupies considerable 


Fig. 1. Aw Exxorric Traction ELevator EQUIPMENT, 
SHowinG Sarety Devices. 
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floor space. The only open choice, therefore, would tend 
to favor the high-rise, high-speed electric traction elevator 


for passenger service. 


The figures given in Table I may prove of interest in 
pointing out the relatively higher operating costs of the 
different electric types over the vertical cylinder hydraulic 
and plunger elevators. The values given represent only the 
cost of labor, power, repairs and supplies. By a close 
perusal of the amounts listed, it will be confirmed that the 
economies of the plunger cannot be utilized beneficially 
in tall office buildings on account of the mechanical diffi- 
culties, and in other types of smaller buildings allowing for 
a low rise, the installation cost becomes exorbitant. If the 
relatively high first cost of this type of machine were taken 
into consideration, with an addition for the extra cost in 
building construction necessary for the space occupied by 
the pump and tank equipment, the total expenditure on the 
whole would show no great favor either way. 


In explaining the values given in the tabulation, it.should 
be understood that the figures are computed on a basis of 
actual records of several buildings that have eome to the 
writer’s notice. The general method of comparing records 
in business buildings is to relate the costs to the total annual 
income or rental. The total operating costs include the ex- 
pense in the mechanical, electrical and building departments, 
covering all costs of labor and material for the maintenance 
of the different divisions of service. Therefore the annual 
cost of operating an elevator system is.given as a percent- 
age of the gross rentals received, and is further stated as 
a percentage of the total operating expenditure of the build- 
ings under consideratiun. The average cost in cents per car 
mile traversed is aiso given, together with the average an- 
nual cost in dojlars to pay for the labor in operating and 
repairing, the necessary power, and ihe maierial and sup- 
plies required per singie elevator. 


The Design of Steam Power Plants 


BY EARL F. SCOTT, M. E., MEMBER A. 8S. M. E. 


Section 9. Water Supply Arrangements—Air Lifts. 
Condenser Considerations and Boiler 
Room Economies. 


N what follows the design of a combination power sta- 

tion and ice plant will be continued from the section 
appearing in the February issue of Electrical Engineering. 
The nature of water supply for this plant will be now taken 
up, discussing the purchase of water from city mains and 
the use of deep wells. In the average town or city, water 
for manufacturing purposes can be secured at a price not 
to exceed 10 cents per 1,000 gallons. It has already been 
determined that the water losses are from three sources, as 
follows: By evaporation, about 18,000 pounds; per hour; 


from drifts from the spray pond, about 1 per cent of the 


total circulating water; and from sun evaporation, a loss 
difficult to estimate and regulated by local conditions. 


From previous calculation it has been found that 1,422 
gallons of circulating water will be required per minute. 
The loss from evaporation is then (18,000  .002) — 1422 
—= 1.5 per cent, or 36 gallons per minute. The loss of 1 
per cent due to drifts, ete., equals about 14 gallons per 
minutes, making a total loss of 50 gallons per minute to 
be either pumped or purchased from the city. If this water 
is purchased, the cost of same will be (50 & 60 & 24 & 
30 & 10) + 1000 — $216.00 per month, which seems 
rather high and prohibitive. 

If water is to be secured from deep wells, it must be 
pumped, and the use of air lifts for this purpose comes up, 
since such a means is used to a considerable extent through- 
out the South. In this connection it is necessary to know 
the height at which the water stands below the surface of 
the ground and the distance this height will be increased 
when pumping a given quantity of water from the well. 
Since these are natural conditions and vary with every deep 
well, a general formulae can be derived from which the 
amount of air required and the pressure of the air neces- 
sary to raise a given amount of water from a well can be 
determined. The accompanying sketch, Fig. 1, shows the 


general scheme on which an air lift is based, and the fol- 
lowing data applies to same: 

To determine the point where the nozzle is to be placed, 
divide A by four-tenths. This means that the lift is con- 
sidered 40 per cent efficient. From the sketch it is seen 
that the result of A — .4 gives the length of the air pipe 
from the discharge to the bottom. 


pressure necessary to start the lift, multiply B by .433, in 


To determine the air 


which, B is ‘in feet and the result in pounds. To get the 
volume of air required to raise one cubic foot of water 
(71% gallons), divide the air pressure by 14.7 pounds and 
add 1... That is, eubie foot of air per cubic foot of water 
= (P/a + 1). Where, P is air pressure (gauge) plus 14.7; 


‘ a@atmospherie pressure or 14.7 pounds; with “one” represent- 


ing one atmosphere. b equals .6 A, and P equals .43 b. 
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Where b is the distance of the nozzle from the water level 
during pumping. 

It is observed that the above data is empirical, and that 
measurements must be taken at the well in order to deter- 
mine the working conditions. For illustration purposes, 
the following water elevations will be assumed and the 
amount of air determined that will lift the quantity of water 
required as specified above. This quantity of water is 50 
gallons per minute, or 6.7 cubic feet per minute. 

According to the formula already given, C will be taken 
as 60 feet, D as 65 feet, and A as 70 feet. ‘Then b — 6 
70 = 42 ft. and P = .483 %& 42 = 18.18 pounds. Also 
(Pla Sy] 8s eee 4 7) Se oe 
3.24 eubic feet of air per eubic foot of water. Then 3.24 
6.7 = 21.7 eubie feet of air at 18.8 pounds pressure 
(gauge) required to pump 50 gallons of water per minute 
under the conditions named. The writer has used these em- 
pirical formulae for lift work in connection with deep 
wells in the Louisiana fields and secured very good results, 
although they are more,or less approximate. 

In Fig. 1 an enlarged view of the lower portion of an 
air nozzle suitable for use in this connection is presented. 
At about 6 feet from the bottom of the air pipe a coupling 
is placed, perforated with holes equal to about .75 of the 
area of the air pipe. Below this coupling about 6 feet of 
open, straight pipe continues to the bottom of the well. 
This additional piece of pipe forces the air out through the 
holes in the coupling, the open end of the pipe allowing 
a vent for the air if the pressure rises. On tests, this type 
of nozzle has shown as good efficiency as claimed by some 
of the more extensive and patented air lifts. 

(The size of air compressor required will be as follows: 
Since 21.7 eubie feet of air at 18.18 pounds is required, 
or 21.7 cubic feet at [(18.18 + 14.7) / 14.7] = 2.24 at- 
mospheres, then 21.7: X = 1: 2.24 where X equals 48.5 
cubie feet of free air required. A 10 x 10 inch air end com- 
pressor running at 80 feet per minute would be large 
enough for this service. The work necessary to raise the 
water required a given height is determined as follows: 
(50 x 8.33 « 70) + 30 & 33000 — 3.0 Php. This rep- 
resents the work required, but does not take into account 
the efficiency of air compressor or motor, which would be 
about 85 per cent for compressor and 90 per cent for motor. 
Then 3 — (.85 & .90) = 6.6 Hp. for the motor. With 
cost of current at 1.5 cents per Kw.-hr., the operation of 
the motor would cost about 714 cents per hour, making the 
air compressor operation total 7.5 « 24 & 30 = $54.00 
per month, against $216.00 when purchasing water from 
the city mains. In these figures, however, no consideration 
has been given interest on the money required for sinking 
wells and cost.of compressor plus depreciation on same. 

In this connection it is necessary to consider the water 
supply for ammonia condensers for the ice plant, which is 
a part of the plant under consideration. The water con- 
ditions already taken up are for the turbine condenser, so 
that an additional amount will be required for the ammonia 
condenser. For steam condenser purposes, water to the 
condenser at 80 degrees can be used; but for the ammonia 
condenser, water at this temperature requires high head 
pressures on the ammonia condenser as well as a large 
amount of water to be circulated over the condenser. In 
order to determine how much heat must be dissipated per 
ton of ice made, we will assume that the distilled water has 
been cooled to 60 degrees after leaving the boilers, and 


that ice is being frozen down to 17 degrees. In one ton 
of ice, then, there are 60 — 17 — (43 + 142 latent) « 
2000 = 370,000 B.t.u. Assuming 42 hours as the time for 
freezing, 370,000 ~ 42 — 9,000 B.t.u. per hour, or 150 B.t.u. 
per minute. 

Assume a head pressure of 180 pounds gauge. The 
temperature of the ammonia at 180 pounds equals 94 de- 
grees I*. Since for ammonia we will have to use iron pipes 
for all cooling mediums, we cannot expect to approach the 
temperature of the ammonia in the coils by several degrees, 
say 5 degrees. If well water is used at 60 degrees, 1 pound 
of water will absorb 94 — (5 + 60) = 29 degrees or B.t.u. 
Since we must dissipate 150 B.tu. per minute, we will re- 
quire 150/29 — 5.2 pounds of water per ton of ice made 
per minute, or .63 gallons per minute. With water at 80 
degrees and the same head pressure, we would require 2 
gallons per minute. For the steam condensers 50 gallons 
of water per minute are required. With well water at a 
temperature of 60 degrees, it is found from the above eal- 
culations that .63 50 (tons) — 31.5 gallons per minute 
are required for ice making or for the ammonia condensers. 
We may, therefore, run the water over the ammonia con- 
denser direct from the well, which raises the water tem- 
perature to about 90 degrees. This water can then ‘be 
pumped through spray nozzles and cooled down to about 
80 degrees for use in the steam condensers. Since the loss 
from evaporation is 50 gallons per minute, the water se- 
cured from the well can be such a quantity as to make up a 
balance in the loss of water. This combination saves the 
pumping of water from wells for one process and euts the 
expense in half. 

In the above consideration the medium required for re- 
ducing the reboiled water from 212 down to 60 degrees has 
not been considered. It may be found that this can be 
done by allowing the return ammonia to pass through the 
coils cooling this water and still not affect the efficiency. If 
the ammonia gas is expanded to a pressure of 19.46 
pounds gauge, it assumes a temperature of 5 degrees above 
zero, and this gas passes through the coils in the brine c¢ir- 
culation and absorbs the heat from same, continually rising 
in temperature and pressure until it is not practicable to 
carry it further. Since there is such a great difference in 
the reboiling water temperature at, say, 212 to 60 degrees, 
by passing this same ammonia through it we may absorb 
the heat from the water and raise the ammonia pressure on 
its return to the compressor for a second eyele. In this 
way we will not require any water for this purpose. This 
completes the water consideration necessary for the plant, 
and attention will be turned to the remainder of the aux- 
iliary machinery. 

A surface condenser of 2,600 square feet has already 
been selected for a 7,500 Kw. turbine, and for the 500 Kw. 
machine one of two-thirds this size, or 1,750 square feet, is 
required. Since only one turbine will be in operation at 
any time, we may connect the two machines to the same 
condenser, and in this way save the expense of one con- 
denser, less the increased cost brought about by additional 
piping. In this event, however, a larger size of condenser 
will be required. 

In connection with the surface condenser, a circulating 
pump and an air pump will be required. These pumps may 
be steam or electrically driven, and may be centrifugal or 
reciprocating. They may be driven from the same shaft 
or separately. In regard to the question of steam and elee- 
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trie drive, it has already been determined in a previous de- 
sign that only enough steam is available from the boiler 
feed pumps to raise the feed water temperature about 15 
degrees. Since this is true in most eases, it is imperative 
that we drive one or both of these machines by steam. In 
all probability we will have sufficient steam from the cir- 
culating pump driven by a non-condensing steam turbine 
which will permit the operation of an air pump by a 
motor. 

To check this assumption, we may consider for average 
conditions that the water from the condenser discharge will 
be 90 dégrees, and that the boiler feed pumps will raise 
this temperature 15 degrees, or to say 105 degrees. There- 
fore the boiler will be required to handle 18,000 pounds of 
water per hour from 105 degrees to 210 degrees or supply 
(210 — 105) 18,000 = 151,000 B.t.u. per hour. The size 
of the cireulating pump, as already determined in the last 
section, is 6.65 Php., which, reduced to Ihp., and consid- 
ering the efficiency of pump 60 per cent and that of turbine 
95 per cent, will be 11.5 Ihp. This turbine will operate at 
about 45 pounds per Ihp.-hr., and will furnish exhaust 
steam equal to 11.5 & 45 = 517 lbs. Each pound of this 
steam will contain 965 B.t.u., and will thus make available 
517 & 965 — 498,905 B.t.u., which is ample to raise the 
temperature, as mentioned above. 

It is worthy of mention that the circulating pump can 
be driven by a motor and the air pump by a small turbine. 
The advantage of driving a circulating pump by a steam 
turbine, however, lies in the fact that this pump can be 
driven independently from the main turbine, thus allowing 
the starting of the auxiliary machinery before starting the 
main turbine, and thus start up the main turbine, con- 
densing instead of non-condensing. If a centrifugal dry 
vacuum pump is used, it may be connected direct to the 
shaft of the turbine, but this is a detail which ean best be 
determined by comparative prices and should be determined 
on this basis. | 

Since this is the first plant for which a surface con- 
denser has been specified, and inasmuch as a Specification 
for this type of condenser has not been written in our pre- 
vious designs, the following will cover same: 

SPECIFICATION FOR SURFACE CONDENSER AND AUXILIARY 


MACHINERY. 

(‘Type.—The condenser shall ‘be of the surface type, horizontal 
pattern, with the cooling medium made of brass tubes % or % 
inch inside diameter. 

‘Capacity.—The condenser shall have a sufficient cooling sur- 
face to condense 16,500 pounds of steam per hour and maintain a 
vacuum of 27 inches (Barometer 30 inches) when furnished with 
sufficient cooling water having an initial temperature of 80 de- 
grees F. 

(Material—The condenser shell and heads shall be close grain, 
soft, gray iron, free from flaws, and shall have proper sized open- 
ings for the exhaust (size turbine exhaust outlet) water and air 
connections, with these connections so placed that the pipe con- 
nections will not be broken in getting to the tubes for cleaning 
or repairs. 

(‘Tube Head's and Tubes.—The tube heads shall be of bronze 
heavy enough to allow for expanding at one end and for a stuffing 
box at the other. Tubes shall be of cold drawn brass, either 
% or % inch inside diameter. One end shall be rolled into the 
bronze head, and the other to protrude through the head far 
enough so that expansion and! contraction will not cause the tube 
to cut the packing. Provision shall be made so that a gland and 
stuffing box shall be provided at this end, packed with corset 
lacing or similar good packing. The tubes shall be arranged so 
that the steam flow on the outside and the water circulates 
through the tube. ' 

Baffles At the entrance of the condenser a baffle plate shall 
be arranged to force the steam to spread’ over the tube surface. 
The water inlet shall be so arranged that the water cannot by- 


proposed arrangement 


pass through a few tubes. The arrangement shall be provided so 
that the coldest water will come in contact with the coldest steam 
or that the steam inlet and water outlet tubes shall meet. 
(Cireulating Pump.—<A steam-driven turbine centrifugal pump 
of sufficient capacity to deliver the proper amount of water for 


producing the vacuum mentioned above, shall be provided when 
the water is at a temperature of 80 degrees F. This pump must 


operate against a head sufficient to overcome the friction in the 
condenser and give a static head of 5 pounds at the nozzle of 
the spray. The suction head on the pump will be zero, and there 
will be an equivalent of 4-ells and 60 feet of pipe in the dis- 
charge line. 

Air Pump.—The shaft of the centrifugal pump shall be ex- 
tended, and an air pump of suflicient capacity shall be mounted 
on the same |base and shaft, to produce and maintain a vacuum 
already mentioned. A drawing must be furnished showing the 
of condensers, pumps, ete., with a com- 
plete specification giving in full the details of all apparatus, in- 
cluding characteristics of the centrifugal pump and steam tur- 
bine. 


(The boiler room machinery will now be considered. 
Since the plant under discussion is similar to the one taken 
up in the preceding design, and too small for a turbine 
boiler feed pump, we will select the same style of pump as 
in the preceding case and in the same manner. In regard 
to feed water heaters, we have a choice between an open 
and a closed heater, the advantages and disadvantages of 
each having already been discussed in connection with the 
desiens of plants presented in previous sections of this 
article. In this particular installation we will use the ex- 
haust from the condenser circulating pump turbine, and 
as this exhaust is in excess of the amount required, we will 
permit the boiler feed pump to exhaust to atmosphere, and 
thus not have oil to contend with in the feed water heater. 
On this account there is no argument in favor of the use 
of the closed heater, since the open type has all the ad- 
vantages of the closed and many others in addition, such as 
raising the water higher than in the closed type. We will, 
therefore, select the open type of heater. A specification 
for this heater will not be prepared, since the general fea- 
tures of same will be similar to specifications prepared for 
plants in the designs already presented. 

‘This completes the selection of the boiler plant equip- 
ment. There are, however, some smaller items which de- 
serve attention, such as recording instruments, water regu- 
lators, grates for boilers, ete. Since coal is the most ex- 
pensive item in power plant operation, the possible saving 
through properly operating a boiler is worthy of considera- 
tion. A plant of this size is usually considered too small 
for the installation of stokers, for, unfortunately, most en- 
gineers believe that the small-plant does not require labor- 
saving devices in order to properly utilize heat units after 
being purchased in the form of coal. As a general propo- 
sition, mistakes are most often made in this direction, and 
on this account a consideration will be taken up here of 
the plain herringbone grates and a modern rocking grate. 
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The illustration presented here emphasizes the fact that 
there is an economical zone between maximum draft and 
no draft where a draft gauge should stand at all times. 
This zone may vary slightly, but boiler operation proves 
most satisfactory when it stands between .30 or .40 iiches. 
The curves A A in Fig. 2 represent draft with a plain 
grate, and show that about every three or four hours fires 
must be cleaned in order to get the draft back to the eco- 
nomical zone, when it will again drop after a similar period 
of time. In this process there are losses through shaking 
unburned coal through the grates at each cleaning, and a 
loss from allowing cold air to rush through the fire and cool 
down the furnace. At each cleaning of the fires a loss of 
from 25 to 40 cents takes place on account of these fea- 
tures, and with about four cleanings per day the total loss 
for any installation can be readily calculated. 

With a rocking grate, the draft performance is shown by 
curve B, which is practically a straight line located well 


within the economical zone, for six to ten hours after which 
it drops gradually, and eventually falls to a point where 
the grates must be given a thorough shaking. When this 
takes place, however, the draft doors are not open and cold 
air is not permitted to rush in. The unburned coal is not 
lost, since the shaking stops at the time fire begins to drop 
in the ash pit. The fires after this treatment are then ready 
for another long run. Wibh a good rocking grate, one and 
a half to two shakings per twenty-four hours is good prac- 
tice. The saving due to a shaking grate can be conserva- 
tively estimated at 10 per cent of coal and an increased 
rating in boiler of 10 per cent. With a close watch on the 
conditions of the flue gases by the use of a CO, recorder or 
gas analyzer, practically smokeless operation of furnaces 
can be brought about. A further check on operation of the 
boiler plant can be secured by the installation of recording 
draft gauges, steam gauges, steam flow meters, etc., to check 
up the efficiency of the boiler plant operatives. 


Important Considerations When Ordering 
Power ‘Transformers 


BY H. G. DAVIS, E. E. 


Section 6. A Discussion of Transformer Losses. 


To determine the value of transformer losses we must 

know approximately the cost of power to the customer or 
the cost of producing power. Knowing this we can ealeu- 
late the value of a given kilowatt loss in copper or iron 
from the expense entailed to supply this loss. ‘We have 
thus to consider the cost of producing power. This can 
be divided into three parts: (A) Fixed charges inde- 
pendent of station capacity and output. (B) Capital 
charge which is proportional to the kilowatt capacity of 
the station. (C) Output charge which is proportional to 
the kilowatt hour output of the station. The fixed charges 
are not affected by losses so that will not be considered. 
However, the charges under (B) and (C) will be affected 
and the ability to determine the relative values of losses 
by the charges which they will produce will bring about 
greater economy in ordering. 

In considering the value of losses on a system with 
transformers, we have two kinds of losses to be considered 
-—losses due to copper and losses due to iron. The ex- 
penses involved may be considered as follows for these 
losses : 

Copper loss and regulation: (A) Energy loss in trans- 
former itself. .(B) Additional station capacity required to 
take care of energy loss. (C) Varying voltage due to regu- 
lation and its attendant evils such as dissatisfaction among 
customers and shortening of life of lamps. 

Iron loss and magnetizing current: (A) Energy loss in 
transformer itself. (B) Additional station and line e¢a- 
pacity required to take care of this loss. 

COPPER LOSS AND REGULATION. 

From the nature of copper loss we see that it occurs 
under load only. This loss should be considered as so many 
hours per day at full load. Since this loss comes at a time 
when the transformers are carrying load and the generating 
apparatus is fully loaded, its cost is of the nature of a 
peak load and the generating capacity to take care of this 
loss is of the nature of a stand-by for use at full station 


capacity. Thus the cost of copper loss inereases with the 
duration of maximum load and thus with the load factor 
of the station. As transformers are not always under full 
load at the same time, the full load copper losses will re- 
quire less than that amount in capacity at the station. The 


rated station capacity required will be in the same propor- 


tion to the rated copper loss as the peak station capacity 
is to the connected transformer capacity. The capital 
charge per kilowatt loss will be the capital charge per kilo- 
watt capacity multiplied by this ratio. 


By formula for the regulation, we have seen that at 
unity power factor it is the same per cent as the copper 
loss. At lower power factors the regulation inereases so 
that it is a greater per cent change in voltage than the 
copper loss is decrease in efficiency. Thus the change in 
voltage due to regulation of the transformer increases 
rapidly with poorer power factors under load especially if 
motors are being supplied. This poor regulation when it is 
as much as 3 per cent may become objectionable to light- 
ing consumers with all its resultant complaints and loss 
of consumers. For lighting 2 per cent regulation is usually 
desired and imperative for lighting with carbon lamps 
without complaints. The tungsten lamps will stand a 
ereater variation in voltage for a given variation of can- 
dle-power. The quality of light does not change in tung- 
sten lamps for variation of voltage as is noticed in carbon 
lamps. Further, the life of the carbon incandescent lamp 
is shortened by fluctuating voltage and the cost of a given 
amount of light at a constant voltage will be less. than 
the cost of the same amount of light operated on a fluctuat- 
ing voltage having the same mean value. This means that 
lamp renewals will be greater for fluctuating voltages or 
poor regulation. This cost of renewals is of importance 
compared with copper loss unless the transformer has very 
low regulation. 

The consideration of varying voltage will apply to drop 
in lines as well as to regulation in transformers, but the 
fact remains that regulation becomes effective when the 
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transformers are loaded and the losses in the copper feed- 

_ers are greatest. Thus regulation becomes more important 
and must be considered in connection with the drop in volt- 
age under load due to line loss. 

In connection with the contention that regulation causes 
loss in revenue by causing loss in power sold; we can 
say that regulation is fluctuation and central station prac- 
tice makes the fluctuations as equal as possible, above and 
below the desired voltage. Since the average of the fluetua- 
tions is the desired voltage, there can be no power loss 
under that which would be sold if the voltage were absolute- 
ly constant at the desired voltage which is the mean of the 
fluctuations. Thus the regulation should be such and the 
no load voltage such that the voltage which is correct or de- 
gired at the consumer is the mean between no load and full 
load on the transformer. 

IRON LOSS AND MAGNETIZING CURRENT. 

Unlike copper loss, iron loss is continuous and exists 
at all times when voltage is impressed on the transformer. 
The cost of this loss will be the cost of the apparatus to 
generate the iron loss and the cost of generating the losses 

Also the cost of transmitting the losses and 
The iron loss re- 


themselves. 
the magnetizing evrrent will enter in. 
quires a continuous supply of energy at low power fac- 
tor varying from 10 to 30 per cent. This low power factor 
means that the kilo-volt-ampere generator capacity required 
is much larger than the actual kilowatts delivered. With 
this low power factor the losses in the generator increase 
very rapidly due to the copper and iron loss of the gen- 
erator itself. The Kva. capacity of the generator required 
to deliver a given amount of energy for various power 
factors is 1.00 at P. F. = 1.00, 1.25 at .8 P. F.; 1.66 at 
6 P. F. and 3.33 at 3 P. F. Thus for a given iron loss 
but varying power factors, the generator capacity increases 
very rapidly as the power factor decreases With decreasing 
power factor and increasing current, the line losses due to 
exciting current increase rapidly. The inereased losses in 
line and generator require an increase of power from the 
prime movers and are thus objectionable. However, power 
factor of the exciting eurrent is objectionable only from 
the standpoint of increased current for a given iron loss. 
For a given current the decrease in power factor for de- 
ereased iron loss is not objectionable. Power factor of 
the exciting eurrent should be considered only in connec- 
tion with the iron loss itself. 

The fact that iron loss is continuous means that gen- 
erating capacity much beyond the required power must be 
kept in operation to supply this loss at a low power fac- 
tor. The running light losses of this generating equip- 
ment may be 10 per cent of the full load loss while the iron 
loss supplied may be at a P. F. of 20 per eent or the gen- 
erating equipment may be delivering 20 per eent of full 
load Kw. at full Kva. eapacity. Thus 20 per cent iron 
loss has entailed 10 per cent additional loss due to the 
fact that this energy has to be supplied at a low power 
factor. Thus iron loss multiplies itself at the station by 
requiring the additional capacity to be in operation. This 
applies chiefly to systems that have full load for a short 
time only where the ratio of peak capacity of station re- 
quired to connect transformer capacity is low. 

Where the load factor of the system is good and where 
the peak station capacity required is a large proportion of 
the connected transformer capacity, the loss caused by 
magnetizing current in line and generator decreases due 


temperature will inerease and efficiency decrease. 


' 


to the line current of the load itself. The loss will depend 
on the magnitude of the line current. Magnetizing eur- 
rent does increase the line current and continues at no load 
and at peak load. Thus the capacity at the station must 
be inereased and hence the cost of supplying magnetizing 
current as well as the true iron loss ean be figured. 

The general considerations as given above must be taken 
into account in order to get the most desirable transformer 
for a given condition. The engineer must know the con- 
ditions under which the station is to operate and the rela- 
tive cost of the losses, ete. This can be determined from 
the conditions of the system and each ease will require its 
own adaptation, for cost of generation and capital charges 
always differ depending on the system. Also the load fac- 
tor and hence the ratio of duration of peak loads vary. 
Thus the proportion of the elements of loss (copper and 
iron) depend on the system. 

In general in choosing a transformer, the choice should 
be such that the total cost of the transformer is a minimum. 
This means that the first cost of the transformer together 
with the cost of the losses should be a minimum. In order 
for the cost of the losses to be a minimum the transformer 
should be operated with a ratio of copper loss to iron loss 
which is determined by the condition of the system. This 
ehoice of ratio of losses in the transformer is the main 
problem in choosing and the resultant economy on the 
system will depend largely on the skill of the engineer. 

For a given transformer the effect of the change of 
losses can be seen by holding a constant Kva. output 
and varying the voltage for different ratios of copper and 
iron loss. For an inerease of ratio of copper loss to iron 
loss the copper loss will increase much more rapidly than 
the iron loss will decrease. Hence the ultimate transformer 
Trans- 
formers with a large ratio of losses are required only for 
peak loads of short duration, so that the temperature might 
not be objectionable. However, with present standard 
transformers the operation at normal load, so as to change 
the ratio of losses, will cause an increase in one loss much 
e@reater than the decrease in the other loss which is desired. 
Thus a transformer should be ordered to fit its position in 
the system and its ratio of losses considered beforehand. 

On considering the total cost of the transformer : the 
losses can be evaluated as a capital charge. This means 
that the losses during the life of the transformer are capi- 
talized by considering interest and depreciation and the 
amount of cost obtained is the amount which represents the 
cost of the losses during the life of the transformer. if 
paid at the time of the purchase with the transformer first 
cost. Thus the sum of the two will represent the total cost 
of the transformers. 

METHODS OF EVALUATING LOSSES. 

Let C = eapacity charge per kilowatt of station and 
lines in dollars per year. C, = cost of energy per K. W. 
br. in dollars. W = watts iron loss in transformer. 

The iron loss is continuous so that it exists during 24 
hrs. for each day ‘of the year. Thus the iron loss in KW 
hrs.. for one year = 24 & 365 & (W/1000). 

The cost of generating this loss for one year is then 
= (W/1000) x C, « 8760. 

To supply the loss the capacity required is W/1000 or 
the capital charge for capacity is (W/1000)  C. 

The total cost of iron loss = (W/1000) (8760 C, + C) 


in dollars per year. 


To evaluate the loss due w magnetizing current we must 
consider that at light loads the loss due to magnetizing cur- 
rent is greater proportionally than that at full line capacity. 
The increase in line loss due to the magnetizing component 
of the exciting current is found to be the loss at full line 
load without the transformer multiplied by the quantity, 
[2 < wattless line component magnetizing component +- 
magnetizing component *]. The quantities in the bracket 
are expressed as fractions of the line current. 


If T is (transformer magnetizing current) - line eur- 
rent, then, (magnetizing volt amperes) — line volt amperes 
——lwalso: 


If the line loss at load without transformer is expressed 
in volt-amperes as a fraction of, line volts current = 
K < E I, then the inerease in loss is K EI (2b T + Ts) 
volt-amperes, where 7 is the ratio as given above. Express- 
ing volt amperes magnetizing current as M—T ET, the 
increased loss due to magnetizing current in line = K M 
(2b + 7) where b is the average wattless component. Thus 
as the average wattless component increases, the loss due to 
magnetizing current will inerease for a given magnetizing 
current in volt amperes. The increase in current will be 
proportional to K M (b+ 7/2) The line loss due to mag- 
netizing current will be then equal K M (b 17/2) watts. 

The cost of line loss due to magnetizing current in the 
Jine is K M/1000 (b + 7/2) & C, X 8760 if b is the aver- 
age wattless line component expressed as a fraction of line 
current. 

The increased cost of the line will be [M(b + 7/2) ~ 
1000]  Coct per Kva of line capacity. This evaluation 
considers that magnetizing current is made up of funda- 
mental line frequency only and considers only that portion 
of the line between transformer and station. 

COST OF COPPER LOSS. 

C, = cost per kilowatt hour generated; C = cost per 
kilowatt station capacity; D — (Peak station capacity) — 
connected transformer capacity; H — number of hours at 
full load during the day or equivalent hours at full load; 
W. — watts copper loss at full load. 

Cost of copper loss per year as in the case of iron loss 
is W C/1000 (365 H C,-+ CD). The ratio D enters be- 
eause the loads on the transformers do not all come at the 
same time and hence the station capacity required is less. 

From the above the total cost of copper and iron losses 
ean be figured together with the cost of magnetizing losses 
in the line. The cost of magnetizing current enters into 
station equipment also but for a station with a fairly good 
power factor the cost of magnetizing current will not be 
as much as for a station with a poor load factor. The cost 
of regulation can be figured if we consider the cost of lamp 
renewals and additional line loss for the same power under 
lower voltages. In any ease, the value of iron and copper 
loss will be much greater and the determining features. The 
values of the losses should be determined in making the 
decision for the use of a given transformer or in obtaining 
a transformer for a given service.. 

FINAL CONSIDERATIONS IN ORDERING TRANSFORMERS. 

As a final consideration in ordering transformers for a 
given service, the rating should be determined and based 
on a kilo-volt-ampere basis which is standard. This will 
avoid any misconception as to rating between purchaser 
and manufacturer. Thus a 100 Kw transformer for 80 
per cent P. F. would be a 125 Kva transformer at 80 per 
cent P. F. or 125 Kw transformer at unity power factor. 
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Since heating is dependent on Kva rating this should be 
the manner of specifying the heating and load. : 

Again in determining temperature rise, this should be 
specified as rise above the cooling medium. This cooling 
medium is sometimes water and sometimes oil and is air 
only when self-cooled transformers are used. If air is 
specified for a water cooled transformer, the temperature 
rise will be higher than what is really desired. If the air 
is 25° C and the ingoing water 15° C a temperature rise 
of 40 ° C above the air would be 50° above the water, and 
consequently, the transformer is running hotter than is 
actually desired when 40° C is specified above the air tem- 
perature. The temperature should be specified as rise above 
the cooling medium. 

In determining the losses to be guaranteed, the total 
cost should be considered as mentioned above. To obtain 
any efficiency or regulation is a matter of amount of cop- 
per and iron and hence a matter of cost. If total cost is 
considered then a decision can be reached as to whether 
it is better to take a standard design or a special design. 

In specifying efficiencies, the temperature at which it 
is to be determined is important. The temperature should 
be the temperature which the transformer reaches under 
the desired load after the desired length of time with the 
cooling medium at the temperature which it will be sup- 
plied to the transformer. To specify efficiency at any 
higher temperature is to get better efficiency at the operat- 
ing temperature. This additional efficiency will add to the 
total cost of manufacture. 

Again, if the transformer is desired to operate above 
its rated voltage at some later time, this must be considered 
along with efficiency and cost. With the high grades of 
nonaging steel, the tendency is to operate at high density 
thus decreasing the amount of iron or steel and copper. 
This means low first cost. However, an over-voltage con- 
dition will mean a great increase in magnetizing current and 
core loss. Thus if the voltage on the transformer is to be 
finereased at some future time, say 10 per cent, it would 
be better to allow for this in ordering so that the trans- 
former will be such that an increase of voltage will not re- 
quire an excessive increase in core loss or magnetizing eur- 
rent. This would mean a higher efficiency transformer 
when first ordering allowing for the increase in core loss and 
magnetizing current at a later date. 

In every case, when ordering a tnansformer tihe engineer- 
ing and commercial conditions must be considered ttogether 
so las to secure the best transformer for ia given service. 


Convention of Mississippi Electric Association at 
Meridian, Miss. 

‘The sixth annual convention of the Mississippi Electric 
Association will be held at Meridian, Miss., April 27, 28 . 
and 29. At the time this issue goes to press the nature of 
the program has not been made known, further than a 
statement to the effect that important phases of central sta- 
tion work will be presented by members and those with ex- 
perience in the business of the state of Mississippi. A re- 
port of this convention will appear in these columns. 


When things are not what they seem, remember this: 
What you get on your plate you got to eat—if you don’t 
like it you can lump it—and if you can’t lump it you must 
eut it up in smaller pieces—for there it is and there it will 
stay until you swallow it somehow. 
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An Important Steam Railroad EleGrification 
Using Dire& Current at 
2,400 " Volts 


Details of First Steam, Railroad Electrification 
Using 2,400 Volts D. C., Also First in This 
Country for Reasons of Economy. 


N many ways the most interesting recent example of 

steam road electrification in this country is that of the 
Butte, Anaconda & Pacific Railway. Besides being the 
first 2,400 volt direct current road, it is also eredited with 
being the first steam road operating both freight and pas- 
senger schedules by electrical equipment for reasons of 
economy. A number of steam railway electrifications have 
been made because of pre-emptory factors, such as termi- 
nal and tunnel operation, or for rapid suburban service; 
but this road cannot be classed as an “enforced electrifica- 
tion,” since no such special limitations have been the deter- 
mining factors. 

The first electric ]ocomotives were put in service May 
28, 1913, hauling ore cars between the East Anaconda yards 
and the smelter. During the first seven months of service 
they made approximately 201,000 miles and hauled about 
2,365,000 tons of ore. The change from steam to electric 
haulage was made without any change in the personnel of 
the train crews and without any delays or alteraticns in 
the schedule. 

The electrified lines of this system extend from the Butte 
Hill yard to the smelter, a distance of 32 miles. There are 
numerous sidings, yards and smelter tracks that have been 
equipped with overhead trolley, making a total of about 
5 miles on a single track basis. It is essentially an ore 


hauling road, the freight traffic from this source originating 
at the copper mines located near the top of Butte Hill. 
From the mines the ore trains are lowered down the moun- 
tain a distance of 414 miles to the Rocker Yards. located 
a few miles west of the city of Butte. 


At this point new 
main line trains are made up for transportation to the 
smelters at The 


through a rough, mountainous country a distance of about 


Anaconda. main line division extends 
20 miles, with grades as high as 0.3 per cent. 

‘Between the cities of Butte and Anaconda, which are 
located at the ends of the electrified portion of the system, 
there is considerable local traffic, both passenger and freight. 
The city of Butte and vicinity has a population of about 
65,000 and Anaconda about 10,000. At Butte, the 
Anaconda & Pacific connects with the Great Northern Rail- 
way, the Northern Pacific and the Chicago, Milwaukee & 
St. Paul Railroad, and at Silver Bow, about six miles from 
the city, connection is made. with the Oregon Short Line. 
For a distance of 16 miles the Butte, Anaconda & Pacifie 
Railway is paralleled by the transcontinental lines of the 
Northern Pacific and the Chicago, Milwaukee & St. Paul. 
The last named company has already contracted for power 
for the operation of electric trains from Harlowton, Mont., 
to Avery, Idaho, a distance of 440 miles. 

Hight passenger trains per day are operated between 
Butte and Anaconda, four in each direction. The main line 
trains were first hauled by electric locomotives on Octo- 
ber 1, 1913, and promptly demonstrated their ability to 
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make better time than was possible with steam engines. 
Single locomotives are used, hauling trains of from three 
to five pasenger and baggage ears. 
POWER SUPPLY. 
Energy for the operation of electric trains is purchased 
Falls Power Company. The generating 
plant is located at Great Falls, Mont., on the Missouri 


from the Great 
River, and has for some time been supplying electric power 
for the operation of the mines and smelters at Butte and 
Anaconda. Six hydroelectric units. are installed, having 
a nominal rated capacity of 21,000 Kw. The machines are 
of the horizontal type, generating 6,600 volts, 3 
a frequeney of 60 eyeles. 
102,000 volts for transmission to the transformer substation 
at Butte, a distance of 130 miles, over two separate parallel 


phase, at 
The power is stepped up to 


lines constructed on the same right-of-way. An ex‘ension 
of the system transmits power at 60,000 volts to a second 


transformer station at Anaconda, 26 miles farther on. 


The Butte station forms the center of the 
power system operated by the Montana Power Company. 
Besides the Great Falls 102,000 volt transmission lines, 
there are several 60,000 volt transmissions terminating at 
this point, which form a part of the Montana Power Com- 


extensive 


These lines bring in power from the Hauser 
Lake, Canyon Ferry, Madison and Big Hole plants. At 
the Butie substation this power is stepped down to 2,400 
volts, 3 phase, and all of these lines are tied in on the 2,400 
volt A. C. bus. 


pany’s system. 


It is an interesting fact that the railway load was taken 
on without any inerease in the high tension transmission 
facilities. It is estimated that the additional load from this 
source is approximately 20 per cent of the railway, indus- 
trial and lighting load furnished by the street railways, 
mines and smelters at Butte and Anaconda. 


Fig. 2. 


GENERATOR Room IN RAINBOW STATION OF GREAT 
Fatts Power Company. 


Vie. 3. 

The two existing substations at Butte and Anaconda 
were used to house the 2,400 volt motor-generator sets re- 
quired for operating the electric trains, so that no addi- 


SWITCHBOARD IN Burre SUBSTATION. 


tional buildings were constructed for this purpose. Power 
‘s furnished by two 1,000 Kw., 3-unit motor-generator sets 
in each substation, taking power from the 2,400 volt A. C. 
buses. These units operate continuously 24 hours per day, 
seven days of the week, to supply the necessary current for 
train operation. Each set consists of a 3 phase, 60 eyele, 
1,450 Kva., 720 r.p.m., synchronous motor, direct connected 
to two 500 Kw., 1,200 volt generators, insulated to operate 
in series for 2,400 volts. The generators are compound 
wound and have both commutating poles and compensating 
pole face windings. These fields are connected on the 
grounded side of the armature. and the main fields are 
separately excited from 125 volt exciters. 

The 1,200 volt generators are provided with heat-proof 
insulation, and, owing to their unusually good commutating 
characteristics, will carry three times normal load for 
periods of five minutes, as well as the usual 50 per cent 
overload for two hours. An automatie voltage regulator 
is used to maintain an approximately constant voltage at 
the terminals of the motor by power factor regulation. The 
motors are protected against overload by inverse time limit 
relays, which are set to open at four times normal load. 
These relays have been adjusted to open under sustained 
overload in about two seconds, and upon short cireuit their 
action is practically instantaneous. 

Excitation for the two generating units in each sub- 
station is obtained from two induction motor-driven sets, 
rated 50 Kw. each at 125 volts. One set is used for supply- 
ing eurrent to the synehronous motor fields and is con- 
trolled by the automatic voltage regulator. The second unit 
supplies current to the separately excited fields of the direct 
current generators. | 

The 2,400 volt switechboards for controlling these sets 
are the first direct current boards to be constructed for this 
high voltage. In general, they are similar to the standard 
600 volt types, with increased insulation and special provi- 
sion for interrupting the 2,400 volt current. The circuit 
breakers and switches are also arranged for remote control, 
and all apparatus on the panels is provided with ample in- 
sulation to insure safety to operators. 

The 2,400 volt cireuit breakers and switches are installed 
on separate panels above and back of the main panels, and 
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are operated by connecting rods from handles mounted on 
the front of the main switchboard. These handles are s m- 
ilar in appearance; and, to avoid confusion, the cireuii 
breaker handles are inverted. The breakers are equipped 
with special magnetic blowouts and are chutes, and provi- 
sion is also made for automatically inserting a high resist- 
ance in the generator field at the same instant the main eir- 
cuit breakers open, thus reducing the generator voltage. 


St 


cr similar devices. At some of these junction points the 
pantograph engages as many as six trolley wires. 

The overhead lines are protected from lightning by 2,40) 
volt D. C. type ME arresters installed on poles at inter 
vals of one-third of a mile the entire length of the system. 

FEEDERS. 
The feeder layout with section insulators, switches, etce., 


is shown in the diagram. The 4/0 trolley is reinforced be- 
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GER TRAIN aT Butte STatTion. 


The alternating current switchboard contains two pan- 
els for controlling the synchronous motors by means of 
remote control, solenoid operated oil switches; two panels 
for the motor fields, and a panel for the automatic vol‘age 
regulator. Thesé panels also contain other necessary in- 
struments, including frequency and synchronism indicators, 
ammeters, wattmeters and relays. 

OVERHEAD CONSTRUCTION. 

The overhead construction for this system was especially 
designed to give the flexibility necessary for satisfactory 
operation of the pantograph trolleys used on the locomo- 
tives. The 4/0 grooved copper trolley used over all tracks 
is supported by an 11 point catenary suspension from a 
stranded steel messenger cable. Both side bracket and 
cross span construction are used as required by the local 
conditions. ‘There is a large amount of special work on 
account of the many yards and sidings, and in one ease 
twelve tracks are spanned. The cross span construction 
used at this point is supported by a third pole between the 
eighth and ninth tracks. The hanger used on the straight 
line construction is a rolled steel strap looped over the mes- 
senger wire. This loop is closed at the car, and the wire 
is clamped in place by a single bolt. Special pull-offs are 
used to increase the flexibility of the suspension. 

The section breakers were designed for the 2,400 volt 
service, and at six points insulated crossings are necessary 
at the intersection of the 2,400 volt trolley with the 600 
volt trolley of the city system. On the main line a very 
simple section insulator is used. This consists of paralleling 
the two trolley wires from the ends of each section at a 
suitable distance for insulation, so that the pantograph 
bridges the two circuits for a short distance, thus avoiding 
interruption of the power supply to the locomotive. The 
construction in the yards and sidings is simplified by paral- 
leling the trolley from the side tracks for a short distance 
along the main line. This avoids the use of switch plates 
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Fig. 5. Wiring Diagram or SUBSTATIONS. 
tween the substations with two 500,000 ¢m. bare copper 
cables, tapped to the trolley at intervals of 1,000 feet. A 
4/0 negative return wire is also installed between Rocker 
and Hast Anaconda. This wire is carried on the trolley 
poles, and is connected to the cross bonds at intervals of 
1,000 feet. The rails are connected by 4/0 bonds at every 
joint. The substations are normally connected together by 
In emer- 


these feeders, allowing an interchange of current. 
gency either station can supply current to the entire system. 
ELECTRIC LOCOMOTIVES. 

The locomotive equipment consists of seventeen 80-ton 
units, fifteen for the freight and two for passenger service. 
The freight locomotives are geared for slow speed and are 
operated in pairs for the main line service. The maximum 
free running speed is 35 m.p.h. The two passenger loco- 
motives are of the same construction as the freight units, 
but are geared for a maximum free-running speed of 55 
m.p.h. A speed of 45 m.p.h. is made with three passenger 
coaches on straight, level track. The continuous tractive 
effort of a single 80-ton freight locomotive is 25,000 pounds 
at 15 miles per hour. The maximum tractive effort for a 
period of five minutes is 48,000 pounds, based on a tractive 
coefficient of 30 per cent. 

These locomotives are of the articulated double truck 
type, with all the weight on drivers. The cab contains an 
engineer’s compartment at each end and a central com- 
partment for control apparatus. This cab is of the box 
type, extending the entire length of the locomotive, and is 
provided with both end and side doors. The entire weight 
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of the locomotive is carried on semi-elliptie springs suit- 
ably equalized. 

The central channels forming a part of the under- 
frame are enclosed and are utilized as a distributing air 
duet for the forced ventilation of the motors. The air is 
condueted through the center pins, which are hollow, into 
the truck transoms and thence to the motors. The engi- 
neer’s compartment at either end of the car contains the 
operator’s seat, controller, air-brake valves, bell and whistle 
vopes, ammeter, air gages, sanders and other control appa- 
ratus within immediate reach of the engineer. 


aon 


me) -lectricity as soon as the equipment can be installed. 


ies (oe 


Two Unirr Exectric Locomotive HavLine 
FreicgHt TRAIN. 


The contractors, reverser and rheostats, which 
located in the central portion of the cab, are mounted in 
two banks running lengthwise of the compartment, and are 
conveniently arranged for cleaning, inspection and repair. 
All apparatus and cireuits carrying 2,400 volts are thor- 
oughly protected from accidental contact. 

(The motors are of the GE—229—A commutating pole 
type, wound for 1,200 volts and insulated for 2,400 volts. 
This motor was designed for locomotive service and is pro- 
vided with forced ventilation. 

(The control equipment Sprague-General Electric 
Type M, multiple unit, operating the four motors in series 
and in series-parallel. Two 1,200 volt motors are perma- 
nently connected in series. The controller provides ten 
steps in series and nine in series-parallel. The transition 
between series and series-parallel is effected without open- 
ing the motor ecireuit, and there is no appreciable reduc- 
tion in tractive effort during the change. The transfer of 
cirenits at this point is made by a special change-over 
switch, which is operated electro-pneumatically. 


are 


is 


Current is ‘collected by overhead roller pantographs, 
pneumatically operated and controlled from either engi- 
neer’s compartment by an air valve. A 2,400 volt insulated 
bus line runs along the center of the cab roof. These bus 
lines are connected together by couplers between the two 
freight units, so that eurrent may be obtained from eiiher 
one or two collectors. The air brakes are the combined 
straight and automatic type, and the compressor is of the 
CP-26, 600 volt type, having a piston displacement of 100 
cubic feet of air per minute when pumping against a tank 
pressure of 135 pounds. Radiating pipes are provided on 
the roof of the cab for reducing the temperature of the 


compressed air before it reaches the high pressure cylinder. 

Mor operating the control equipment and air compre:sor, 
and for lighting the locomotive and ears, 600 volt current 
is supplied from the 2,400/600 volt dynamotor installed on 
each locomotive. This machine is similar in construction 
to the 1,200/600 volt dynamotor, having two distinet sets of 
armature coils wound on the same core and brought out to 
a commutator at each end. One of these windings is de- 
signed for 1,800 volts and the other for 600 volts, the two 
commutators being connected in series across the 2,400 volt 
cireuit. The load current is taken from the 600 volt com- 
mutator. 

LIGHTING THE PASSENGER COACHES. 

Standard 600 volt lighting fixtures will be used on the 
ears, and each passenger and baggage coach will be wired 
for five groups of five lamps in series. The lights in each 
car will be controlled by a suitable master switch and fuse, 
with snap switches in the individual cireuits. Thirty-six 
watt railway type tungsten lamps are used, giving about 26 


.ap. at 110 volts per lamp. Lighting current will be taken 


from a 600 volt train line bus, which is connected to the 
dynamotor on the locomotives. 

All of the passenger and baggage cars now used between 
Butte and Anaconda will be heated as well as lighted by 
The 
2ars will be heated from a single heating unit installed un- 
derneath the car floor, and supplied from a 2,400 volt bus 


, connected directly to the 2,400 volt bus on the locomotive. 


This unit will have a maximum capacity of 25 Kw., and 
will be used to heat the air which is distributed to different 
parts of the ear by means of a small motor-driven blower. 
Cool air will be drawn into the insulated case enclosing the 
heating units from some point on the roof of the car. After 
passing over the heating coils, the air will be earried 
through ducts under the floor of the car to radiators placed 
between alternate seats. The blower has a capacity of from 
500 to 1,000 cubie feet of air per minute, and the moior is 
connected in series with the heating units. 

In order to inerease the range of the heating equipment 
to meet the requirements of varying temperatures, provi- 
sion is made for connecting the coils to give a total consump- 
tion of 10, 15, 17.5 or 25 Kw. The temperature of the car 
is regulated at all times by a thermostat. 

‘All apparatus for the electrification of this road was 
furnished by the General Electric Company, of Scheneciady, 
NG NE 


Educational Work in the Use of Standard Electric 
Wiring Materials. 

BY J. E. LATTA, SPECIAL AGENT, UNDERWRITERS’ LABORATORIES. 

HE time when electric service was contracted for as 
is far 
enough back in the history of electrical development to be 
considered the very early stage of the application of elee- 
tricity. Today so many uses of electrical energy exist on 
every hand that those who have very little knowledge of the 
technical considerations in connection with its generation, 
distribution or application seldom question the satisfactory 
operation of the electrical device when they have occasion 
to make use of same. This confidence in electricity as a 
useful servant has not been brought about without much 
educational work on the part of manufacturers and central 
station companies; and while a large part of the work has 
been done, there still remains a field for further cultiva- 


an experiment, while not many years ago, 
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tion—namely, better and more substantial preparation and 
construction when contracting for electric service. In re- 
gard to the use of better standards of electrical wiring, Mr. 
J. E. Latta, representing the Underwriters’ Laboratories of 
Chicago, had the following to say at a recent convention of 
the Electrical Supply Jobbers’ Association at Wiashing- 
tone DOs: 

Since the property owner today realizes that the wiring 
in his building will be needed as long as will the walls them- 
selves, why should the installation of flimsy, unstable wiring 
continue to be so common? Why is it that it is still easy 
to find a market for sub-standard wiring materials? The 
question is one frequently discussed and sometimes at 
great length. It has been asserted that the cheap contractor 
is largely to blame. That he is wholly blameless none of 
us would undertake to deny. Some of our friends would 
have us believe that the zeal of the central station manager 
for connecting up new business likewise contributes to the 
disorder. While such a contention is not wholly without 
foundation, my own feeling is that this matter is made 
more of than the facts justify. For example, I know per- 
sonally of many towns where the lighting company, without 
any local ordinance to demand it, refuses to connect to any 
building in which the wiring has not been inspected and 
found to comply with the specifications of the National 
Electrical Code. After all, is it not true that the real cause 
of the trouble is the ignorance of the public as to what con- 
stitutes standard electrical work, and that the real remedy 
is to be sought in the education of the public in this mat 
ter? 

In purchasing other things than electrical supplies, the 
average citizen seldom makes low price the principal con- 
sideration. Quality, not price, is the first thing taken into 
account, as a rule. Is it at all reasonable to insist that this 
would not be the usual procedure in the purchase of elec- 
trical materials if the purchaser really knew the meaning 
of quality in goods of this class? 

It must be admitted, however, that it is much easier to 
convince ourselves of the necessity of a more general edu- 
eation of the public in the use of standard wiring materials 
than it is to work out definite plans for accomplishing such 
education. It is a question, in fact, as to whether or not 
the desired degree of education is possible at all. The time 
will probably never come when even the most intelligent 
layman will be able to distinguish between the better and 
the less desirable grades of electrical goods in a satisfaciory 
way. He will probably always have to depend largely upon 
some other authority than his own judgment, so that the 
greater his confidence in a properly constituted authority 
the better. One who has made any considerable study of 
existing conditions cannot but feel, therefore, that the thing 
most needed is a more wholesome and more general appre- 
ciation of the National Electrical Code. 

Although, like all other things, the Code falls short of 
perfection, it is probably not too much to say that lack of 
confidence in it can arise from no other cause than ignorance 
as to how its rules are made and revised. The committee 
in charge of revising the Code is made up of representa- 
tives of practically every branch of the electrical industry. 
Suggestions as to changes in the rules may be submitted by 
anybody who cares to, and such suggested changes are 
passed upon by the committee and its recommendations re- 
ported to an open meeting. It is here that the final adop- 
tion or rejection of any proposed amendment occurs, and 


any man who so desires may attend this meeting, join in 
the discussion and vote. It seems, therefore; that there 
could be no more satisfactory way of making a set of rules. 
The Code is, on this account, the most democratie of docu- 
ments. 

The foregoing is a story that the publie ought to know 
better. Electrical advertising and electrical salesmen can 
help to make the nature of the Code more popularly known 
and thus make the road rougher for the pirate dealer in 
electrical supplies—the dealer whose principal claim to 
consideration is the fact that he can undersell his com- 
petitors—the fellow who is always ready to push the sale 
of sub-standard materials. When I have called upon munici- 
pal officials with a view to convincing them that it is a mis- 
take for any town to permit the use of Old Code wire, I 
have had no trouble in showing them the difference between 
the old wire and the new, but the bare statement that the 
Code specifies 1911 wire for concealed work has by no means 
always been convincing. There has been a demand for in- 
formation as to what this source of authority—the so-called 
“Code”—is. 

There is a town where sub-standard wiring and the use 
of nondescript, hazardous fittings was for years the rule. 
Finally there went into this place an electrical contractor 
who put on a campaign of advertising. In the daily news- 
papers he told the publie, in bold-faced type, what standard 
wiring means. He is now getting a large share of the 
wiring business in that town, and the first thing that his 
principal competitor does now when a prospective customer 
enters his place of business is to assure him that he sells 
only approved materials. That contractor is an educator; 
every salesman of electrical materials ought to be one. 
Albility to take orders for cheap goods is not salesmanship. 
When the lamp manufacturers wanted to educate the pub- 
lie to the use of tungsten lamps three or four years ago, 
they proceeded by training their salesmen to the task. 


‘Another thing that is important is that the pubhe 
know more about the work of the Underwriters’ Laborato- 
ries along electrical lines, and that for such information 
they must in a measure depend upon the men who are sell- 
ing electrical supplies. The writer has met salesmen on 
the road who were very properly making the fact that their 
goods were on the approved list a strong argument for con- 
sideration with any prospective customer who had very in- 
complete notions as to what approval really means. For 
example, I have found salesmen who thought that when any 
given product of any particular manufacturer had been 
admitted to the laboratories’ “label service,” the manufac- 
turer was entitled to apply labels to any unit in this class 
of products which he might offer for sale. As a matter of 
fact, however, the “Label Service” amounts to continuous 
supervision of the manufacturers’ goods at the factory, 
and, as far as is practicable, this supervision is reinforced 
by following up the behavior of the labeled appliance or 
material in the field. For example, in the case of rubber- 
covered wire the laboratories’ inspector at the factory tests 
enough of the factory output to convince him that the coils 
to which labels are to be applied are standard, and then 
there is what we consider a very complete field follow-up 
system. From time to time our representatives in the va- 
rious parts of the country purchase coils of wire from the 
stocks of local dealers and send them to the laboratories for 
examination and test. Moreover, there has lately been 
adopted the practice of sending out to every electrical in- 
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spector who will use them cardboard tags for mailing sam- 


ples of wire of doubtful quality to the laboratories. The 
inspector who finds wire that seems ‘to him to be sub- 


standard material uses this tag to forward a 2-foot sample 
of it to the laboratories, and gets a prompt report of the 
result of the laboratories’ test on the samples submitted 
without any charge whatsoever. Inspectors have manifested 
a disposition to co-operate heartily in this sort of follow-up 
scheme, and the tests on the samples of wire submitted for 
examination have led us to ‘believe that the use of sub- 
standard wire is not nearly so extensive as one would ex- 
pect it to be, when there is taken into consideration the 
ignorance of the public in some quarters as to quality of 
wire and the always seductive prospect of saving a dollar 
on a wiring installation. 

desirous of having 


We are in the field 
Our natural field, so far as 


The Underwriters’ Laboratories is 
the public know intimately of its work. 
for service, and not for profit. 
the electrical indvsiry is concerned, is the examination of 
materials to see that they conform to the requirements of 
the Code, but no opportunity is passed to do what we can 
toward edueatine inspection departments and the public to 


require standard materials. 


Life of George Westinghouse. 
George Westinghouse, the famous inventor and engineer, 
died of heart disease at his New York City residence on 
Thursday, March 12. 


time, and consequently his death, though a great shock to 


His health had been failing for some 


his friends and acquaintances all over the country, was, 
nevertheless, in a measure anticipated, fior during the last 
few years he had begun to transfer his responsibilities to 
the shoulders of his trusted lentenants, the fortunate selec- 
tion of which has always been one of the leading character- 
isties of his varied career. 

Mr. Westinghouse was born at Central Bridge, Scholarie 
County, N. Y., on the 6th of October, 1846. 
were 


His parents 
George and Emeline Vedder Westinghouse. The 
father’s ancestors came from Germany and settled in Mas- 
sachusetts and Vermont befiore the Revolution, and his 
mother’s ancestors were Duteh-Enellish. Mr. Westinghouse’s 
father was also an inventor, who, in 1856, removed his fam- 
ily to Schenectady, N. Y., where he established the Schenece- 
tady Agricultural Works. The boy attended the public 
and high schools of the town, spending much of his leisure 
time in his father’s machine shop. Befiore he was fifteen 
he invented and made a rotary engine, and passed at an 
early age the examination fior the position of assistant en- 
gineer in the United States Navy. In June, 1863, though 
barely seventeen, he enlisted in the Twelfth New York Na- 
tional Guard, and was discharged at the expiration of No- 
vember of the same year to join the Sixteenth New York 
Cavalry, being chosen corporal. He was honorably dis- 
charged in November of the following year, and a month 
later accepted an appointment as third assistant engineer, 
United States Navy, reporting for duty to the Muscota, 
from which he was’transferred to the Stars and Stripes 
and detached and ordered to the Potomae flotilla June 28, 
1865. 


main in the navy, and wishing to continue his eollege stud- 


At the elose of the war, resisting solicitations to re- 


ies, Mr. Westinghouse tendered his resignation and was 
honorably discharged August 1, 1865. On his return he en- 


tered Union College, where he remained until the close of 


‘ 


his sophomore year, and, obedient to his impulse ‘oward ex- 
periment, abandoned his classical studies and entered upon 
active life to find a wider scope for his inventive genius. 

In 1865 Mr. Westinghouse. invented his first railroad 
device for replacing railroad ears upon the track, which, 
being of cast steel, was manufactured by the Bessemer Steel 
Works at Troy, N. Y. Going to Troy one day, a delay, 
caused by a collision between two freight trains, suggested 
to him the idea that a brake under the control cf an engi- 
neer might have prevented the accident. His first thought 
was an automatic brake albbached to the couplers, which was 
unsuecessful. This was followed by steam, which proved 
also to be unsatisfactory, because by the time it reached 
the brake from the engineer’s cab it lost its power. At this 


Mr. Grorce WESTINGHOUSE. 


point Fate seems to have entered his life. In the pages 
of a magazine—which he had subscribed to through the 
solicitation of a young girl—he saw an account of the use 
of compressed air in digging the Mont Cenis Tunnel, three 


thousand feet under ground. The inventor began to think 
over the matter, and, after much further study and investi- 
gation, the use of compressed air further impressed itself 
on him. Drawings of the air-pump, brake cylinder and 
valves were made, but considerable time elapsed before a 
practical trial of the brake was obtained. The first patent 
was issued April 13, 1869, and the Westinghouse Air Brake 
Company was formed on the 20th of July following. Dur- 
ing the next few years Mr. Westinghouse invented ‘he 
“automatic” feature of the brake, which overeame the im- 
perfections in the first form and removed the danger from 
the parting of trains on steep grades. In 1886 he invented 
the “quick-action” brake, the improvement being made in 
what is known as the “triple-valve.” By this valve it be- 
came practicable to apply all brakes on the train of fifty 
freight cars in two seconds. The automatie and ‘quick- 
action brakes are regarded by experts as surpassing the 
original brake in ingenuity and inventive genius, being not 
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merely improvements, but distinct inventions of the highest 
class, unique and remarkable. 

About 1880 Mr. Westinghouse became interested in the 
operation of railway signals and switches by compressed 
air, and soon afterward there was developed and patented 
the system now manufactured by the Union Switch & Sig- 
nal Company. In 1886 the Westinghouse Electric Company 
was formed for the manufacture of lamps and electrie light- 
ing apparatus. The business rapidly developed, and in 
1889 and 1890 this company absorbed the United States 
Electrie Company and the Consolidated Electrie Light Com- 
pany. In 1891 all these properties were reorganized into 
the Westinghouse Electrie & Manufacturing Company, 
which now operates an extensive works at East Pittsburgh, 
employing over 32,000 people. 

In 1892 Mr. Westinghouse secured for the Electrie Com- 
pany the contract for the electrical equipment of ~ the 
World’s Fair at Chicago, and in 1893 the contract for 
the large generators at Niagara Falls, both of which marked 
epochs in the progress of the electrical industry. In 1895 
the Electrie Company outgrew the small quarters at Garri- 
son Alley and moved to East Pittsburgh, and the same year 
works of the British Westinghouse Company were estab- 
lished at Manchester, England. 

The question of the steam turbine and its applications 
was at about this time investigated by Mr. Westinghouse, 
and he secured the patent rights of Charles A. Parsons, 
of England, on the turbine in 1897-98. This development 
of a new prime mover soon led the inventor to consider the 
use of the turbine as a prime mover for ships, and the 
trouble with high speed caused him to develop one of ihe 
most ingenious features of modern mechanical engineering— 
the mechanical reduction gear for reducing the inherently 
high speed of a turbine to the slow speed of a ship pro- 
peller or direct current dynamo. He accomplished this 
work in collaboration with the late Admiral George W. Mel- 
ville, U. S. N., and John H. MacAlpine. Within the last 
few years he also ocewpied himself with the development 
of an air spring for automobiles and motor trucks. 

In connection with alternating current transmission, Mr. 
Westinghouse has rendered an invaluable service to the 
electrical development of the world, and in spite of opposi- 
tion, ridicule and other efforts to crush his alternating eur- 
rent system, he remained steadfast in his belief that this 
class of high tension transmission would make distanct elec- 
trical distribution possible. This system his engineers de- 
veloped, and incidentally in this connection seeured Nicola 
Tesla, 1887, who invented the alternating current induc- 
tion motor. The world, today lighted by distant waterfalls 
and central stations, now recognizes its debt to Mr. West- 
inghouse’s foresight and perseverance. A struggle almost 
identical with that of the earlier fight for alternating ecur- 
rent transmission is the recent development of alternating 
current traction by means of the single phase motor, which 
the Westinghouse Electric & Manufacturing Company has 
now wrought into an accomplished reality in the case of a 
number of traction lines, railroad terminals and tunnels. 

On account of his many achievements in mechanies, 
electricity, steam and gas, his name is known. the world 
over, and many honorable distinctions have been conferred 
upon him in recognition of the services he rendered the 
various branches of engineering. His alma mater, Union 
College, of Schenectady, conferred upon him the degree 
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of doctor of philosophy. He was decorated with the order 
of the Legion of Honor, with the order of the Royal Crown 
of Italy, with the order of Leopold of Belgium. He was 
the second recipient of the John Fritz medal. He received 
the degree of Doctor of Engineering from the Koenigliche 
Technische Hochschule of Berlin, Germany. He was an 
honorary member of the American Society of Mechanical 
Engineers, of which body he was also president in 1910. 
He was one of the two honorary members of the American 
Society for the Advancement of Science. He was an hon- 
orary member of the National Blectrie Light Association 
of America. He was awarded the Scott premium and 
medal by the Franklin Institute of the State of Pennsyl- 
vania. He received the Edison gold medal for meritorious 
achievements in the alternating current system of electrical 
distribution. He received the Grashof gold medal from the 
Society of German Engineers in Germany, which acknowl- 
edged him the greatest American engineer. 

Mr. Westinghouse was connected with a large number 
of industries at home and abroad, many of which bore his 
name. He was president and director of the Westinghouse 
Air Brake Company, Westinghouse Machine Company, 
Nernst Lamp Company, The Union Switch & Signal Com- 
pany, Societe Anonyme Westinghouse (Paris), Cooper 
Hewitt Electric Company, Pittsburgh Meter Company, So- 
ciete Italiene Westinghouse (Italy), The East Pittsburgh 
Improvement Company, The Westinghouse Brake Com- 
pany, Ltd., London; Westinghouse Cooper Hewitt Com- 
pany, London; Westinghouse Friction Draft Gear Com- 
pany, Westinghouse Metal Filament Lamp Company, Ltd., 
London. He was also chairman of the Board of Directors 
of the Westinghouse Electric Company, Ltd., London, and 
director in the Westinghouse Electrie & Manufacturing 
Company, The Traction & Power Securities Company, 
Westinghouse Metallfaden Gluhlampenfabrik, Vienna. Mr, 
Westinghouse was married August 8, 1867, at Brooklyn, 
N. Y., to Marguerite Franklin Walker. They had one son, 
George, who is a graduate of Yale and was recently mar- 
ried to Evelyn Violet Brocklebank. His wife and son 


survive him. 


Reinforced conerete poles are giving a good account of 
themselves. During the recent blizzard when gales of 70 to 
80 miles per hour swept over the Hackensack meadows in 
New Jersey, near New York City, leveling nearly everything 
before it, they withstood the blasts nobly. Even though the 
gale in some eases stripped them of their wooden eross arms 
the poles stood wninjured. 

So many birds chose the electric signs in New York as 
resting jplaces during the recent cold snap, that the ap- 
pearance suffered greatly. 

Strangely enough, one of the most annoying sources of 
interruption on transmission lines comes from animals. <A 
few years ago, in New York, a pair of large birds alighted 
upon tivo separate wires of a live ecireuit. All went well 
until the amorous birds began to “bill and coo,” and then 
it happened. In a recent paper some further incidents are 
mentioned. A heron and a crane got into trouble and in 
the excitement involved a transmission line by flying into 
it. A pair of mice played havoe with an underground 
eable, and suffered death by cremation; an owl nestled under 
a high tension insulator to his sorrow, and a squirrel came 
to the same unhappy end. 
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New Business Methods and Results 


Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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Commercial Accounting Forms and Methods. 

In what follows we present our views on some commercial 
features relating to the work of the accounting department, 
having reference particularly to those accounts and records 
which concern relations with the customer. 

There seems to be a growing tendency for the commer- 
cial manager to “butt in” as it were, in the work of other 
departments and while it is not to be expected or desired 
that he should exercise the functions or usurp the authority 
of the auditor or the plant superintendent, yet he 
is and should be vitally interested in anything pertaining 
to the company’s commercial growth, and is frequently 
in a position to make suggestions of value. ‘This is especial- 
ly true on account of the fact that it is very difficult to get 
employes in the operating, and especially in the accounting 
department, to look at things from the customer’s stand- 
point. Men who are commercially trained, however, and 
who know from experience the effort required to get busi- 
ness, will appreciate its value and the methods best adapted 
to keeping it. 

All accounts with customers should be kept simply, 
neatly and accurately, and in such a way as to show in- 
stantly the charges, payments, and balance without pro- 
longed calculation. Disorder, intricacy, and mystery, ine- 
vitably suggest carelessness, juggling, or dishonesty. ‘The 
account should be so kept that the ledger page or card ean 
be freely exhibited to the customer so that he ean see for 
himself just how the bill is figured up. It is universal experi- 
ence thiat we mistrust the mysterious, but have confidence 
in what we understand. Many a customer feels much bet- 
ter even after being shown how to read his or her meter 
for there is always ‘a satisfaction in knowing about the in- 
side workings of anything. A telephone subseriber in 
Philadelphia had the reputation of being a chronic kicker. 
He was constantly finding fault with the service, the charges, 
and the operators. One day he was invited to take a trip 
through the Walnut St. exchange, and was courteously taken 
through the entire building and every feature fully ex- 
plained. From that day forth, his attitude was completely 
changed, and he is a good ftiend of the company, simply 
because he has “seen the wheels go round.” 

As regards the fiorms and handling of bills, work orders, 
stock records, line trouble records, and meter reading books, 
ete., we find that they all have more or less of commercial 
significance. In general forms sent to customers should be 
simplified to the last degree consistent with their purpose. 
This advice is applicable especially ‘to the monthly bill, 
both because it is by fiar the most frequent visitor to the 
homes of customers, and because it represents a prominent 
point of contact between the corporation and the public, and 
as such, is always a matter of acute interest. 

The question of form of bills depends largely upon the 
rate schedule, which question we will discuss here. It goes 
without saying that the bill should be easily understood, 
that is, it should show how the result is secured. Nothing 
is perhaps more ‘annoying to a customer than to get a bill 
that he does not understand, and cannot verify. <A_ bill 


— 


based on a meter reading should give the readings for the 
beginning and end of the term, showing definitely when the 
readings were taken, the difference, the rate on which the 
service is billed, and the net amount. In case of -block or 
step rates, the bill should be so worded that the eustomer 
can easily see how the amount is computed. If necessary 
to a proper understanding of the bill, the rate schedule may 
be printed on the back, but in general it should jbe as simple 
and free from unnecessary matter as possible, The practice 
of printing advertisements on bills, or enclosing them there- 
with is to be condemned. 

As regards accounts for wiring, appliances, rentals, ete., 
these should be kept entirely separate and apart from those 
for electric current. Bills should also be rendered sepa- 
rately. It is the practice among some companies to add the 
appliance charge to the charge for current amd if not 
paid prompitly, threaten disconnection unless the whole 
amount is paid. Such a course is most likely to create ill 
feeling, and it is very doubtful whether it ean fbe legally 
defended. ‘The current ‘and other additional service are con- 
tracted for separately, and it is questionable whether one 
contraet can be relied upon to enforce payment * on the 
other. Wiring contracts usually are, or should be in the 
form of a lease, so that action can be taken readily in 
ease of non-payment. The same would apply in ease of 
appliances sold-‘on the installment plan. Wiherever possible, 
it is much better in case of non-payment to gain possession 


_of the appliance in question than to resort to legal procedure, 


As to the form of bill for appliances, it seems that the 
accounting could be greatly simplified, by making out such 
bills in duplicate, the copy to be perforated for a binder, 
in which the copies would be filed alphabetically and these 
copies of the bills constitute the ledger. Payments should 
simply be credited on the duplicate ball, and when ithe ‘ac- 
count is fully paid, the copies should be transferred to a 
“naid’’ file. 

With work orders and stock records, we have but little 
direct interest, except in as far as they may assist or hinder 
proper service to the eustomer. The keeping of proper ac- 
counts in any department will naturally facilitate service 
and hence indirectly be of commercial interest. In case 
improper service can be traced to cumbersome and inac- 
curate records in the line or stock departments, it would 
be in order for the commercial manager to suggest something 
better. 

The proper keeping of line trouble records, and in fact, 
trowble records of jany kind is of undoubted commercial 
significance, because prompt attention given to such trouble 
makes for good will. Accurate records aid directly in clear- 
ing trouble, and adjusting disputes arising over many cases, 
but more particularly in furnishing information which ean 
be used to prevent recurrence of same. To this end, such 
records should indicate accurately the location, nature of 
trouble, and remedy to be applied. ) 

Complete maps of systems, showing routes and sizes of 
all lines, positions of poles, transformers, underground lines, 
with manlholes, ete, are indispensable. Frequent vollt- 
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meter tests at different points, at time of peak load, will 
serve to keep the manager informed as to the treatment of 
claims alleging poor light. Outages from whatever cause 
should be carefully recorded indicating just what feeder or 
feeders were affected, the cause and the duration. These 
records, as far as possible should be kept in such shape 
as to be quickly accessible in eases of dispute, not to afford 
an arbitrary ground for decision, but as an aid in arriving 
at a reasonable settlement. 

Forms for meter reading are of commercial interest, 
since they form the basis on which practically all accounts 
are rendered. Meter reading forms have become pretty 
well standardized, and the form which is coming into general 
use is a loose leaf with five vertical and 12 horizontal rows 
of small meter dials printed thereon, thus providing for re- 
cording the consumption of one eustomer for one year. ‘The 
meter reader marks carefully the position of each hand on 
each dial. This is preferable to writing down the figures, 
because it offers less chance of mistake. 

These are the principal accounting records which in any 
way affect commercial growth, and the same rules may be 
held to apply to all, namely, simplicity, accuracy, and com- 
pleteness. If these are observed, it will undoubtedly aid 
in improving the quality of. the services rendered, and hence 
be ia factor in extending the business. A. G. Rakestraw. 


Current Topics and Events in Central Station 
Fields. 

Central station statistics compiled by the Bureau of 
Census show that in 1912 there were 5,221 central stations 
in the United States, of which 3,659 were operated by private 
eapital, and 1,562 by municipalities. The income totalled 
over 300 millions of ‘dollars and nearly 80,000 persons were 
employed. ‘The total power developed amounted to 7,500,000 
Hp., of which nearly five million Hp. was produced by 
steam power, two and one-half million by water power, and 
about one hundred thousand by oil and gas engines. A total 
of over 11.5 billion Kw. hrs. was generated, supplying a load 
of 500,000 are lamps, 76.5 million incandescent lamps, in 
16 ¢. p. equivalents, and 4 million horse power in motors. 

ISOLATED PLANT COMPETITION. 

A pill recently introduced in the Kentucky legislature 
has for its object the protection of the central station from 
competition from private plants supplying adjacent build- 
ings, or “block plants” as they are called. While at first 
thought this might not seem a matter for legislative imter- 
ference, yet when we consider that the private plant has 
practically no distribution expense, while the central station 
by the terms of its franchise must extend its lines through- 
out the city on demand, we see that the private plant gets 
the cream of tthe business while the central station by law, 
must be content with the average. This of course necessi- 
tates higher rates to customers in non-competitive territory, 
and hence amounts to discrimination. 

POWER APPLICATIONS. 

Chickasha, Okdla., is using central station power for the 
municipal water system and finds the operation to fbe much 
less expensive than doing the pumping for themselves. * 

Motor driven irrigation prospects are under active de- 
velopment in California. In a certain section use is made 
of 3-phase, 220-volt motors pumping from wells 30 to 50 
feet deep. One pump is sufficient for each 5 or 10 acre tract. 
Another development company has gone into the irrigation 
business on a large seale, having purchased several thousand 


acres and selling tracts to farmers on attractive terms. The 
company will even finance the erection of the necessary 
buildings, fence the land, and start the purchaser up in the 
stock business. 

The Walker Ice Co. of Worcester, Mass., uses a 35 Hp. 
motor for sawing natural ice. The ice is cut on, ponds in 
12 by 18 foot cakes anid floated into a narrow channel, 
pushed first under one set of saws, and then under another, 
being thus divided into 63 cakes of ice in about half a 
minute. From here they are hauled up by a hoisting chain 
into the ice-house. A curious fact is that when the saws 
are cutting through the eake of ice the power required 1s 
only about half that taken when they are revolving in the 
water. 

ELECTRIC VEHICLES. 

Recent tests in St. Louis give the average cost of a 
pleasure vehicle kept in a public garage, at about $15 per 
mionth, exclusive of charging current. In the opinion of 
Mr. Michael of the Union Electric, this can be reduced 
to about $10 when the car is kept at home. As a compari- 
son, we might say that the Electric Vehicle Association of 
America gives an average cost of upkeep and current com- 
bined at $23.50. 

The New York Edison maintains 24 emergency charging 
stations where truck drivers may obtain a “boost.” The 
firm’s name on the truck is sufficient credit. 

Whatever may be the popular opinion regarding the 
ability of electric vehicles to climb hills, it should surely set 
discussion at rest to learn that a regular electric bus serviee 
is now maintained over the Alps, between Switzerland and 
Italy. In each bus 22 passengers are carried. 

The Adams Express Company has added 20 more electric 
trucks to its mail equipment in New York City. This malkes 
a total of 150 vehicles now in use in this work. 

Electric baggage trucks are now being largely used for 
conveying baggage and mail from and to trains in passenger 
stations. 'The operator stands on a very low platform on 
tthe front of the truck, with a short lever in each hand. 
From this position he has perfect control of the truck even 
among crowds of passengers who frequently fill the plat- 
forms. Obviously electricity is the only motive power suit- 
able for this work. 

ILLUMINATION A'ND ADVERTISING. 

At Indianapolis, Ind., a plaza surrounding the Sailors 
and Soldiers monument is now lighted with 48 750-waitt 
nitrogen filled tungsten lamps. Each lamp gives 1100 e. p. 
and the power required is 36 Kw. When we consider that 
a very few years ago, this illumination would have required 
192 are lamps taking something like 96 Kw. or about 3,000 
16-c. p. incandescent lamps with a combined consumption 
of around 175 Kw., we can get an idea of the really mar- 
velous advance which has taken place in electric lighting. 

The Hess-Bright Co., whose factory is located along the 
Pennsylvania Railroad, near Philadelphia, has adopted a 
rather novel method of advertising ‘by concentrating the 
rays of a powerful search light upon its buildings. ‘The 
light is placed on a steel tower 250 feet away and is operated 
for about 5 hours every night. The power required is 5.5 
Kw. and the effect is brilliant, to say the least, the entire 
building being literally bathed in light. 

NEW BUSINESS NOTES. 

The Commonwealth Edison Co., of Chicago, is condueting 
a campaign for industrial lighting. Some 2,000 units have 
been installed varying from 100 to 250 watts each.  Tihese 
units are rented for 25 cents per month and at the end of 


182 


two years become the property of the customer. ‘They are 
also maintained for 25 cents per month additional, lamps 
being replaced, and the units cleaned every 10 days. The 
current is charged for separately. 

Cambridge, Ohio, has an electric corner. Not that the 
supply of “juice” is “eomered,” but that the local company 
has established new headquarters on what was originally a 
rather poorly lighted street corner, and by the lavish use 
of-light inside and outside, has made it so bright as to have 
earned the above designation. ; 

Sinee December 7, 1913, Mr. Robert Montgomery, the 
energetic new business manager of the Louisville (Ky.) Gas 
and Eleetrie Company, has secured house wiring contracts 
to the extent of $10,845.89. He says the campaign is not 
yet under way and that he plans to secure about 4,000 new 
customers during this year. Note what he says elsewhere in 
this issue and keep an eye on his results and methods. This 
kind of business is not new with him—he did the same thing 
at Fort Worth, ‘Texas. 

The commercial department was rearranged during the 
summer of last year under the direction of E. L. Callahan, 
new business manager of the H. M. Byllesby Co., and during 
the six months ending Feb. 1, 1914, the department has 
secured contracts for 6,479 horsepower of new electrical 
business from 2,159 new electrical customers. The new 
lighting business contracted for aggregated 3,034 horse- 
power and the additional power business 3,433 horsepower. 
Of the total 1,835 horsepower will replace isolated s ower 
plants. During the six months period future delivery con- 
tracts for natural gas for industrial purposes were secured 
ealling for an estimated annual consumption of 221,640,000 
cubic feet. All these industrial gas ‘eontracts were taken 
upon the ordinary rate of 35 cents per thousand cubic feet. 
Natural gas from the West Virginia fields was turned into 
the Louisville mains March 14, and it is expected that with- 
in a short time contracts for large additional amounts of 
gas for industrial uses will be closed. 

Kansas City has ia housewiring campaign on. ‘Tiwelve 
months are allowed for payment but most of the accounts 
are settled within 3 or 4 months. In 2% years over 3,600 
houses have been wired. 

The Lighting Co. at Springfield, Ill., has put in 80 elec- 
tric signs during the past year These use altogether 9,600 
5-watt tungsten lamips. 

The East Liverpool (Ohio) Traction and Lighting Co. 
has been rapidly inereasing its residence load. It has about 
1,400 excess indicators on their lines, over half of which 
have been connected during the past year. 

Union Electric of St. Louis has doubled its appliance 
sales over that of a year ago. 


Safety First Campaign of Union Electric Light & 
Power Company. 

A “safety first” campaign has been launched by the 
Union Hlectrie Light and Power Company, the first step 
being the organization of a Safety Committee, the members 
of which will be known as the “Central Safety Committee.” 
The following is the personnel of the committee: John 
Hunter, chairman; C. S. Ruffner, H. Spoehrer, H. W. 
Eales, J. L. Fay, E. 8. Wills, F. C. Brooks and G. S. 
Hessenbruch, with an additional member to be appointed by 
Mr. Ruffner; Mr. Spoehrer to be Secretary of the commit- 
tee. The work of the committee will be divided into four 
parts: 
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1. Analysis and discussion of accidents that have hap- 
pened, with the object of preventing their repetition. 

2. Analysis and discussion of circumstances and condi- 
tions under which accidents might happen, in order to keep 
down the number of preventable accidents. 

3. Recommending the installation of safety devices, 
with a view of preventing accidents. 

4. Passing upon matters of standard practice, with 
“Safety” object in mind. 

Suggestion cards for the prevention of accidents are to 
be issued to all employes in order to give the rank and file 
an opportunity to point out unsafe practices and make 
recommendations of a “safety” nature. These cards when 
received with suggestions from employes are to be turned 
over to the central committee. Meetings of the central 
committee are to be held from time to time, to whieh 
employes in a supervisory capacity are to be invited. The 
idea of these meetings will be to open the minds of the men 
to ithe “safety first” idea, and to prepare them for the or- 
ganization of sub-safety committees, so that this movement 
will receive their full co-operation; at the same time im- 
pressing upon them the fact that the management con- 
siders this important work. Such sub-committees are to 
be organized in each department wherever a safety com- 
mittee can be of use. All members of the central safety 
and sub-safety committees will have an official safety com- 
mittee badge, which is official recognition that they are 
actively engaged in this work, the particular object of the 
sub-safety committee being to prevent accidents. 

Members of tthe different sub-safety committees are to 
be appointed by the heads of their respective departments, 
and in each ease a chairman designated. These sub-safety 
committees will hold regular meetings to investigate acci- 
dents that have happened in their departments or sections, 
and a written report turned in to the chairman of the sub- 
safety committee of that department, which mm turn with 
report of action of sub-safety committee will be referred or 
forwarded to the secretary of the central safety committee. 


COMMENTS FROM READERS. 


Robert Montgomery, Manager Commercial Department of 
Louisville Gas & Electric Company, Louisville, Ky., 
Describes Home Owners’ House-Wiring Campaign, 
Co-operation With Contractors, and Other 
Publicity Methods. 


On December 7, 1913, the Louisville Gas & Electric 
Company started a house-wiring: campaien, under the direc- 
tion of E. L. Callahan, commercial manager of the H. M. 
Byllesby properties, to enable some 25,000. Louisville homes 
to provide for the use of electric service at a reasonable 
cost and liberal terms of payment. The proposition is ex- 
plained in detail in the illustration presented herewith, 
which is a reproduction of a half-page newspaper ad- 
vertisement which has been vsed by this company. 

Liberal newspaper advertising of this type has been 
done during the campaign, the company furnishing all 
solicitors for securing the contracts. These contracts are 
turned over to local electrical contractors, who wire the 
houses, furnish the fixtures and take all the responsibility, 


assuming the accounts and making the collections. Since 
December 7 to date (March 6) house-wiring contracts 


amounting to $10,845.89 have been secured by our sales- 
men. On account of being busily engaged on other mat- 
ters, we have hardly made a good start in this eampaign, 
but expect to secure between 3,000 and 4,000 new customers 
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Special 
led apa 


Why This Proposition 
Is Made. 


The rates charged for electric current 
are based on the sale of a large amount of 
service at a very small margin per unit 
over the cost of production. 

Not more than one-fifth of the homes 
of Louisville are using electricity. Four- 
fifths of the people cannot enjoy clean, 
convenient and safe electric lighting be- 
cause their houses are not wired. 

This special home-owners’ campaign is 
designed to give every property owner 
an oppertunity to equip his house with 
first-class wiring and handsome modern 
fixtures at the lowest possible cost—not 


only this, but to arrange the terms of 
payment so that they can be met very 


Home Owners’ Electric 


‘One Whole Year To Pay For the Investment | 


good our declaration that we are 2 public 
utility for all the people. 


How The Installations 
Will Be Handled. 


Arrangements have been made where 
sy the famous Tungstolier fixtures will 
be sold and installed at unprecedentedly 
low prices. 

These fixtures are of the finest and 
most durable quality of brush brass and 
come jn a great variety of styles and com- 
bivations. They are at the same time 
beautiful and practical and will add 
decorative value to the most artistically 
designed interiors, 

You can select the fixtures you desire 
either from samples or from colored 


Send today for special illustrated booklet and 
full details of propositions which will fit the require- 


This proposition of the Louisville Gas and Elec- 
tric Company is unquestionably the most liberal 
and value-filled offer of its kind ever made to the 
home owners of this city—the first effort on a large 
scale to bring the manifold advantages of low-priced 
electricity to 40,000 homes not yet equipped for 
this safe. convenient, efficient and modern necessity. 


such a way as to avofd tearing up the 
house or discommoding the occupants. 

Furnishings or wall paper will not be 
soiled or injured. In all respects the 
wiring work will be clean, high class, 
and conform to the requirements of the 
city of Louisville and the Board of Fire 
Underwriters. No skimping or inferior 
work will be permitted. 


Cottages Equipped Com- 
plete For Less Than $10. 


By putting on this campaign and giv- 
ing it the assistance of our advertising 
and commercial force we have induced 
the Tungstolier Works to see that a 
large quantity of their product will be 
sold in Louisville this winter, and they 


ments of any house., large or small..at a cost so low 
that it will surprise you. 


idea of getting a large number of ‘obs 
and making but a slender profit on each. 

A_four-room cottage may be wired 
and equipped with the new and money- 
saving Mazda lamps for as low as 
$10.40, complete, on the one-year pay 
ment plan. Ii cash down is paid 10 per 
cent will be alloxed (rom this price. 

Of course this'is the very lowest price 
for a tiny cottage and does not include 
Tungstolier fixtures—merely open wiring 
drop cords and lamps. 

We cite it to give you an idea of the 
extremely low prices that will prevail 
during this carrpaign. 

Complete electrical equipment for a 
five, six or seven-room house, including 
concealed wiring, Tungstolier brush 
brass fixtures and Mazda lamps—ready 


Why Housewiring Is a 
Sound Investment. 


The electrical equipment of a home is 
not an expense. It is one of the most 
substantial investments a home owner 
can possibly make. 

As long as he lives in his house he has 
all the advantages of economical elec- 
Ine service, with its safety, cleanliness, 
convenience and charm in lighting, 
besides its utility for such household 
tasks as ironing, washing, light cooking. 
operating electric fans, etc 

Should the owner want to rent or 
sell, he will find that his investment in 
electrical equipment will enable him to 
dispose of his property quickly and that 
be will get the wing cost back with big 


Housewiring Campaign 


Wiring and Fixtures 
Complete, from $10 to $60 


Nowadays a house is not considered 
modern unless it is wired for electricity, 
and you know what that meane in 
renting 

Mazda lamps use only one-third as 


much electric current as the old-style 
carbon _incandascents With electric 
current selling for 76 cenls net_per 
Kilowatt hour, the monthly bills are very 
low. Everyone can afford electric 
hghting easily 


What You Have To Do. 


Merely call the Commercial Depart- 
ment on the telephone, come to our office, 
or drop us a card and we will send a 
lighting expert with all the details you 


easily even by those having the most 
modest incomes. 

We believe we have solved the problem 
and that more homes will be modernized 
by means of electric equipment than ever 
before in the history of the city. We 
believe that this campaign will make 


have, therefore, made their very lowest 
quantity prices. 

The contracting house which will per- 
form the work expects to do an enormous 
business and has been wise enough to 


plates; in no. event can you possibly 
obtain anything old-fashioned or of poor 
quality. We can recommend these fix~ 
tures because we know they are right. 
The wiring will be done by one of 
Louisville's oldest and most competent 
firms. It will be done promptly and in 


figure just ae close as it could with the___ ¢@sb. 


to burn, will run in cost from $25.00 
to $60.00. 

You may have a whole year to pay 
for the investment at so much a month 
or you can secure 10 per cent off for 


want to know and full authority to 
make a responsible estimate. All figures 
have been standardized in advance and 
you are sure of the greatest money~ 
saying housewinng proposition ever 
oflered in Louisville or elsewhere 


dividends. 

Housewiring and fixtures such as will 
be installed, will last longer than the 
house itself. In the course of a lifeume 
they will seldom or never need attention 
or repairs. 


Ask Our Commercial Department to Send a Representative at Once Ahead of the Rush. 
Telephone—Cumberland Main 2182 or Home City 2182. 


Wiring and Fixtures 
Complete, from $10 to $60 


LOUISVILLE GAS AND ELECTRIC COMPANY 


Wiring and Fixtures 
Complete, from $10 to $60 


311 West Chestnut Street 


haces Al 


Application for Electric House Wiring. 


Louisville, Ky. - 


The undersigned) )— sas ke 


hereby make. application to. nnn itn ee te 


hereinafter called the “Contractor,” for wiring the premises and installing fixtures as listed herein, at 


NO ene ee enero in accordance with the specifications and schedules en- 
dorsed hereon and attached hereto, which are incorporated herein, and agree to pay therefor at the office 
of the Contractor the sum of ....._.. = ee Sa apace eccgeeesssy PIOUS CP asta), 
as follows: 

Twenty-five (25%) or ~.. ssommaser—orooeDOllars ($ ) 


on completion of work and the balance in twelve (12) equal monthly payments, or....—....-...— 


Dollars ($.eccc.-10-.) On oF before the first of each month following, until the whole amount has been paid 
Failure to meet payments when due shall render the deferred payment feature of this contract void, and the 
remaining payments on said contract shall become due and payable at once. 


A discount of ten per cent. (10%) from the above contract price will be allowed, provided full payment 
is made within ten (10) days from the date of completion of installation. 


It is mutually agreed that in event of any: modification of the installation specified herein, the amount 
of this contract shall be revised in accordance with the Schedule of Prices incorporated herein 


The Contractor shall wire said premises and install fixtures as herein specified with forty (40) Watt 
Mazda or Tungsten lamps, including all labor and material necessary to do the work, covered by the Gen- 
eral Specifications and Schedules incorporated herein and made a part hereof, in a thoroughly substantial 
manner, according to the Rules and Regulations of the National Board of Fire Underwriters as interpreted 
by the City Electrical Inspector, complete and ready for service. 

The Contractor shall save harmless the Applicants from any and all damage or expenses that may 
arise during the performance of this contract by reason of injury to persons or property resulting from neg- 
ligence or carelessness on the part of the Contractar in the performance of this contract 


The Contractor agrees to commence work within days of the acceptance of this con- 
tract and to complete same without unnecessary or unreasonable delays. 
Tenant ) 
Applicants 
Property Owner 
Accepted the day of sath 
Contractor. 


Fic. 2. Form or AppLication ror Houssn-WIrING. 


A Newspaper ADVERTISEMENT USep In House- Wirina CAMPAIGN. 


‘on this plan during 1914. The forms shown in Figs. 2, 3 
and 4 give the nature of wiring contracts and the prices 
charged for the wiring. 

The campaign has really been two advertising efforts in 
one, good will and commercial advertising copy being ear- 
ried on simultaneously in the newspapers, the former in- 
troducing a new trademark and slogan of the company, and 
the latter covering the house-wiring campaign for new elec- 
trie lighting business. The trademark consists of a flaming 
sun, on each side of which is a flaming torch. The name of 
the company is inseribed across the sun—the best possible 
interpretation of energy, which may be translated into either 
light or power. At the bottom of the trademark is the 
slogan “Your Partner,” which was chosen by President 
Ink, 


American magazine devoted to advertising, recently had a 


Harries, of our company. Printers’ the foremost 
description of the publicity methods inaugurated, and made 
the following comment: “By creating a trademark which 
is to be made an important part in all its publicity efforts, 
and by working out an interlocking campaign based on 
good will, and then turning to direct results, the company 
has played a few cards new to public service advertising; 
and, judging by results, they are trump ecards. The ad- 
vertisements are written in a serious, dignified and im- 
pressive manner.” We believe this is a very flattering 
comment, yet it conveys an exact idea of what we are try- 


ing to do in Louisville, and, for that matter, in all cities 
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GENERAL SPECIFICATIONS WIRING SPECIFICATIONS AND SCHEDULE OF PRICES 
All material furnished and work done under these specifications shall be in accordance with the Rules ¥ 
and Regulations of the National Board of Fire Underwriters as contained in the latest Electric Code z ~ A Fj z ¥ = 
The Contractor shall give to the proper authorities all necessary notices relauve to the work and = = Sut of ae %F og ag ba as 2 
shall secure the approval of the City Electrical Inspector required to enable the Applicant to obtain service LOCATION } 2 zon a= oe 5 2 és Bsz | Buz 53 ts 
All wires must be concealed under floors and in the walls of the building except the wiring for lights 4 te 2 oFe a aS us $e ge4 £32 26 ag 
in basement and unfinished attic, or as otherwise agreed on a ¢ 323 $ ggg BE 33 ffs e258 iz 23 
Tungstolier Fixtures, including 40-Watt lamps, shall be installed Oo a = o a” = a 2) 2) ° a 
The Contractor shall furnish and install main switch and all necessary tused cut-outs ae a $2.50 $2.50 | $275 | $6.00 $3.00 | $360 | $3.60 | $4.50 | $5.65 | $1.50 31.50 
The Contractor shall run all necessary wires from point of service outside of building and shall make all — Se aS peers = Seet =. 
necessary provision for the installation and connection of the meter in accordance with the rules of the Lighting Porch, | 
Company supplying current ——_ = Past SE BES = 
he owner or tenant shall remove and relay all carpets, rugs or other floor coverings, necessary to Vestibule, me atl a Px me 
install wires. - Reception H. 
The applicant must locate all outlets for fixtures, switches, receptacles and drop cords before wiring Recipiian Roondue 1 = 5 = es "| 
is started and the Conjractar shal] not be required to change the location of outlets after they’ have been in- iia -|--—— ———— aa 
a oom, 
stalled. om aie — | a = 
SCHEDULE OF PIXTURE PRICES UK ee SE a =e Rsi is Al 
Dining Room, 
- —= SS - oo abate veal eS == = sees — 
3 = % s 3 ~ 3 ¢ 4 =! = Lavatory, 
2) fz | a | 82 S$ || $2) 4 | 35 a 2 a | 2% a ee x 22) a 
| A He 3 al 3 4 EF 3 3 zs |8¢ = | 
2| 32 ‘3 ze = =| s= z Zé | 2 2 z (#4 z aes Sere ee) “2s eee 
1| 2901 | $1.23 [4 | 16262 | $9.52 | 7 $14l are —- ~ — 
1 43 6.39 4 | 16264 | 1085 i by = 7 me EP 
“1 | xis021 | 1.98 4| wiezei | 4.96 7 | xi6s62 | 3 iperiai - ee : 2 
1] x2029 | 6.60 ja) 8681 141 5 7 | X16566 | Upper Rr. Hall, a =A * 
1) 3631 141 4 | 116488 110 7 | xi6256 | a ee — = be 
Ly eel 205 | 4| mis267 | 1.81 7 iF N. E, Chamber. RAS. — ea tl? 
af 41 2.05 4| 4 3.06 Si S. E. Chamber ul = na a] a a 
ea LVS) EN &| ¥ssoR | 9.5) 7 NeW Cuenta | — - | - 
2| caiay | 1.91 5] 4291 | 2.66 p iz S.W. Chamber. ‘| ‘leo a = 1 | 
2] ¥)6889 | 7.46 5 | X550B | 915 3 ~ Santer = = Some 
2| 290} 1.23 PB | 3631 14) 8 J. Chaatec ego ee ae = ¥ = ‘oe 
2| ya0ze | 6.60 ‘Sf x72 296 | xi6g90 | 201 | <w) Closets, *~ i ic arte sh ng 
8 _116266 1.89 a § AS67R 1161 8 | X16266 1.89 ae? ie Plush Switches and Flush ase Board Recpts. $1 00 extra each 
3 | x16254 | 7.45 |e} 4231 | 2.65 8 3631 | in | Sins Four, Five or Six. Outlet Contract, at $3.00 per Outlet, . 
3} 16257 181. 6 x712 296 8] X2163 | 174 | > = = 
3 | ¥16255R} 8.43 fi) X556b | 42.38 B| 41 ~ 2.05 g = — ~ —________ —. = 
= S Se Sh SE 
3 3631 141 6 3631 141 IDrjap Chd | 1.10 "i = 
3} 2901 1.23 6| X558 5.59 Kely Rept | 1.00 7 — — = ak, 
ot Sat 2.05 ves D | ie oe é 
Total Total Total —E—EE ———— ———— 2 


Special Pendant 16806191 COMPLETE PRICE OF SPECIAL SETS OF TUNGSTOLIERS 
Pendant Fixture Switch, $1.00 each a — = 


Pull Attachment, 2 cents extra per Socket Plate No. 1 $21.95 
= — > Plate No. 2 24.70 
— — - a ———_—_——— Mate No. 3 23.8 

Plate 0 These Prices Include go Watt Mazda 
—_ — = — - $$ Plate No. 4 34,25 

ate SRE Lamps, Glassware, and Installed at 

‘Total Cost of All Extra Fixtures 6 4205 Outlet Provided as Above. 

Remarks 7 Er 3 51.00 
oa 3 33.75 


‘Above listed anit prices apply to any extra fixtures that may be required in aldilioa to special sets. 


Fics. 3 anp 4. ‘SPECIFICATIONS AND SCHEDULE OF PRICES ror WIRING Housss. 


where the publie utility companies are under the manage- 
ment of H. M. Bylleshy & Co. 


[Mr. Montgomery comes to the Louisville Company from 
the Fort Worth Power & Light Company, Fort Worth, 
Tex., where he has been responsible for building up one of 
the most successful commercial central station departments 
in Texas.—Editor.] 


House Wiring Campaign at St. Louis, Mo. 

(The Union Electric Light & Power Company, of St. 
Louis, Mo., has started a campaign whereby an opportunity 
is given non-users of electric light to have an “already- 
built” house wired at a small cost and on liberal terms of 
payment. 

The accompanying schedule is arranged in a simple form, 
so that the cost of having a house wired can be estimated 


CO! N 
Guy Ai NS 


{pfrompene 


Natural Gas 
A Contract Performed 


Natural gas from West Virginia is at 
the city’s door. 

This perfect fuel will be burned in 
Louisville, Sunday, March 15. 

The gas will be turned first into the 
mains ‘of what was formerly the dis- 
tributing system of the Kentucky Heating 
Company. 

Within a few days it will replace 
manufactured gas in all the mains and 
will be delivered to all customers. 

We are glad that this costly and 
difficult undertaking has been practically 
completed—that those who maintained 
confidence in our good faith and ability 
have been justified. 

Natural gas rates will be used in 
computing all bills rendered after March 
16. 


The natural gas franchise was sold 
to the Louisville Gas Company, June 14, 
1913, and became effective July 10. 

We had one year in,which to build a 
pipe line across the State of Kentucky and 
connect with the West Virginia source of 
natural gas supply 250 miles from 
Louisville. 


We have done it in eight months. 

We have done it as quickly as 
engineering sense and physical and legal 
obstacles permitted. 

The foremost natural gas engineers 
in the country will tell you that a remark- 
able record was achieved ‘in fast and 
efficient construction. 

Bankers can state that capital for 
building the pipe line was obtained at 
the most disheartening period of financial 
stringency--when it was next to im- 
possible to raise large amounts of capital 
on any terms. 

We have dealt fairly and honorably 
with the people of Louisville in the con- 
struction of the pipe line, and in every 
other mutual transaction.” 

We believe that we are entitled to 
credit. 

We make no claims to benevolent 
aspirations or philanthropic motives, 
but we do strive to live up to our obliga- 
tions and to do business on the square, 

We know that our customers—present 
and prospective—will be pleased with the 
new gas, and.that they will obtain from 
it satisfactory and profitable results. 


Louisville Gas and Electric Co. 


(INCORPORATED) ' 


GEO. H. HARRIES, President 


Fig. 5. TRADEMARK AND SLoGaNn or LoursvittE Gas & 
Evectric COMPANY. 


without the necessity of even the slightest knowledge of elec- 
tricity or electrical terms. It gives all information as to the 
cost of the installation, which is done for 10 per cent of the 
actual cost paid upon the completion of same, and the bal- 
ance paid in 12 monthly installments with bill for eurrent. 


PRICE SCHEDULE FOR WIRING ALREADY-BUILT HOUSES. 


Wiring. 

One outlet in each of any two rooms on one floor, and, 
in addition thereto, one baseboard or wall outlet 
equipped with receptacle for electrical appliance at- 
tachment, ready for service connection ...... 


(Hach additional outlet on same floor with other outlets. . 
(Each switch outlet with flush wall switch (single pole). 
Bach two-circuit switch outlet with electrolier switch... 
(Each switch outlet with flush wall switch (comlbina- 
tion Bway) wie weet « s eletacrsians : 
tacle for electrical appliance attachment........ Be 6 
One outlet in basement with switch on first floor (in- 
cluding flush switch) si ouabavabere Steet 
One outlet in basement of second floor apartment with 


switch on second floor (including flush switch).... 
Each additional basement outlet on same switch........ 
Wach drop cord with socket ............. nisksealerataretetatenerer ses 
Mach pendant (Switches leit clicml. easier lye teenie tee teil 
Additional charge for wiring where there are double 
floors—per ceiling or floor outlet ....... eB Pcanriaride 
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Fixtures With Glassware as Shown by Catalogue. 


14. One light fixture \No. 
15. One light fixture No. 


Be 
sis 


16. One light fixture No. .80 
17. One light fixture No. Us .30 
18. One light fixture No. -75 
19. ‘One light fixture No. 1.80 
20. One light fixture No. U201A (with chain pull sockets).. 1.60 
21. One light fixture No. U3801 (combination) .............. 2.60 
AE Meee etre NiO: U202 a Sine > «cw s Aaabyetin cleo aah se.ore .. 4.5 
23. (Three light ERC UTS INO elas tere cc ac cleats Viens lcvchslevehe.oio'se ote 5.45 
24. Four light BOOS INO DDE voce vies crals tamiciaeeirprasisreisisnes' es 6.65 
2. ‘Two light fixture No. U302 (combination) ............ 5.50 
26. iThree light fixture No. U803 (combination) ............ 7.35 
DiI SEIS LXE RO INO WIL: ruterahe:s slsPoletere secpiaialt: e'els:stelaelares © 8.90 
SL Om ASHE WO REUEC UND. I IOAA Sele cos A. Settee railed oavelelne te 3.70 
29. 'Three light fixture 'No. U108 (all lights around)........ 5.40 
30. Four light fixture No. Uil04 (all lights around)........ 6.7 
31. Four light fixture No. U104A (all lights around)...... 9.75 
32. Five light fixture No. UJ0OSA (4 lights around, in 
QUASAR Soe Cutter]: SEO DOI Gor Dri PORT Ee CNL RCE a SEE 11,25 


All Bs widely (except No. U201A) are furnished with key sockets. 
Albove prices do not inelude: Capacity of lighting outlets in ex- 
cess of an average of 100 watts per outlet nor 660 watts per cir- 
cuit; outlets on fireproof walls or floors; lamps. 


George H. Wygant, Commercial Agent of Tampa Electric 
Company, Tampa, ¥la., Installs Large Sign. 


A rather unique roof sign has been installed by the 
Tampa Electric Company over newly equipped offices 
and display rooms. This sign is shown in the accompany- 
ing illustration, and is 33 by 38 feet. The words “Tampa 
Electric Company” burn steady in 30-inch letters. The 
other words are made up of 24-inch letters and flash during 
the operation of the outlined figures as follows: The gen- 
erator at the right first appears with rotor revolving, caus- 
ing the electricity to seem to flow up the wires at the right 
when the word “power” comes on. The current seems to 
flow toward the street car, and, upon reaching same, the 
windows appear to light up as if lighted from within. The 
outline of the street car burns steadily. The flow of current 
continues from the car through the wires at the left, around 
to the house, which also burns steadily in outline, and lights 


up as the flow of current reaches it. At the same time the 
word “light” shows up, together with “heat.” The 
“railway” flashes on as the car lights up. The entire sign 


word 


Gente, 


LIGHT = =HEAT- POWER 


New Tampa Roor SiIen. 
presents a very beautiful, spectacular lighting effect, which 
works out in a real and natural manner. The design and 
sign itself .were furnished by the Greenwood Advertising 
Company, of Knoxville, Tenn. 


Ee Ls. ka. |... 


| Questions and Answers from a, 


= Readers are invited to make liberal use of this department for discussing questions, 
Discussions and criticisms on answers to questions are solicited. 


opinions or experiences from other readers. 


However, editors are not responsible for correctness of statements of opinion or fact in discussions, 


lished answers and discussions are paid for. 


obtaining information, 


All fey, 


thse am 


ee ee ee ee 


DESIGN OF CHAIN DRIVE FOR MOTOR. 
Editor Electrical Engineering: 

(445) \The writer would like to secure some data in 
the shape of a table or set of curves which will enable one 
to select the nature of a chain drive for a motor applica- 
tion where the speed of the driven shaft, speed of motor 
and horsepower to be transmitted only are required. A 
ease as follows came up: A series of cotton gins were in- 
stalled calling for a 50 Hp., 1,200 Rpm. 3-phase motor. The 
gins operate at 900 Rpm., and were so located that belts 
could not be used, but plenty of room for use of a chain. 
The problem run into was the securing of enough data 
on a suitable chain drive to estimate its cost in compari- 
son with belts. If the latter were used, the conditions com- 
pelled a length of belt to cost about $150. In giving the 
' above data, kindly show its application to this problem and 
give some method of estimating cost of gears to be used 
with the chain, and the smallest diameter of pinion for 
motor at different speeds. J. S. MeD. 

ACTION OF A CONDENSER. 
Editor Electrical Engineering: 
(446) Please request that some reader explain the ac- 


tion of a condenser in the Questions and Answers columns. 
I am advised by some that the current flows from one plate 
through the dielectric to the other plate, while others say 
the current surges in and out of one plate, producing a 
charge on the other plate. What is meant by the current 
surging, and how can there be a flow of current in a cir- 
cuit containing a condenser when the cireuit through the 
condenser is not closed through a metallic medium? 
Hwa; 

MEASUREMENT OF POWER IN UNBALANCED CIRCUIT. 
Editor Electrical Engineering: 

(447) (The writer has an ammeter connected to a three- 
phase circuit as shown in the accompanying sketch. The 
load consists of power and lighting and is unbalanced. The 
primary voltage is 2,300. Please advise if it is possible to 
calculate the actual load from the following readings: 
With switches (1) and (2) connected at (4), the ammeter 
reads 40; with switch (2) connected at (4), and switeh (1) 
connected at (3), the ammeter reads 11; with switch (1) 
connected at (4) and switch (2) connected at (5), 
ammeter reads 38. Can the power factor also be deter- 
mined from these readings? B. B. 
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NATURE OF AN INDUCED CURRENT. 
Editor Electrical Engineering: 

(448) 
nating, and, if not, in what cireuits and machines they may 
be direct. iN JO) Way. 

ARMATURE WINDING FOR RAILWAY MOTOR. 


Kindly advise if all induced currents are alter- 


Editor Electrical Engineering: 
(449) 
diagram from some reader of the armature winding of a 


The writer would appreciate a description and 


General Electric type 205, inter-pole, 75 Hp. railway motor. 
IDK TSE 
CONVERTERS AND FREQUENCY CHANGERS FOR LABORATORY USE. 
Editor Electrical Engineering: 
(450) 
neering, | desire to ask other readers through your columns 


As a subscriber and reader of Electrical Engi- 


for information on practical methods for transforming di- 
rect to alternating current, or vice versa, for experimental 
laboratory work, using voltaic or storage batteries and ordi- 
nary house lighting D.C. or A.C. supply of 110 volts, 60 
cycles. Also give suggestions for simple devices for chang- 
ing the frequency from 60 to 25 cycles, ete. 
Handbook describes a synchronous converter (rotary con- 
verter) as a means of converting an alternating to a direct 
Are there cheaper devices suitable 
Give names of com- 


current, or vice versa. 
for short time experimental work? 
panies who make small laboratory synchronous converters. 
Also, can small frequeney converters be purchased for lab- 
oratory equipment, and, if so, from whom? 

Experimenter Wireless. 


Removing Dust From Cooling Air for a Turbine. 
Ans. Ques. No. 418. 
Editor Electrical Engineering: 

In answer to question 418, the writer presents sketches 
of a device for cleaning cooling air for a turbine. I have 
used this scheme for over two years, and find it satisfactory, 
even with the fine jute dust we have to contend with. We 


clean our screens twice a week, and, no matter how much 


Golvaorizead /r-or7 
E/léow. Arr Duct 
wistolled oursive 
or Turbine oom 


Concrerze JTuréine 
Founcvorv/(or7 


Pemove Screens 
FOG Vea7r7g, 


£ 
nH 
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Q 
Q 
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SCREENS FOR CLEANING AIR FOR A TURBINE. 


The Standard ° 


Without the 
cheese-cloth over the wire net, this would not be so. We are 
operating a 2,500 ampere machine at 3,000 and sometimes 
3,200 amperes, with the cooling air taken through tuis style 
of intake, and have never had to clean out the machine. 
The sketch shows the screens with the cleaning doors 
open. ‘These screens are made up of 7% inch by 3 inch 
wood about 4 feet long and 3 feet high. Galvanized net is 
tacked on the wood frame of 14 or 3 inch mesh, and over 
this cheese-cloth. Clyde A. Turner (Mass.). 


rain or snow, the cooling air is always dry. 


Light Absorption of Glassware. Ans. Ques. No. 421. 
Editor Electrical Engineering: 

In what follows the writer gives some data in answer to 
question 421. The figures represent results secured in an 
illumination laboratory for light absorption of glassware, 
as follows: 


1 
t 


Alabaster Globe (milk white in color)...... 47 per cent 
Heavy Opal Globe (bluish white in color)...45 ‘per cent 
Light Opal Globe (light bluish white, trans- 

parent) > Si eet |. Sa ee eee 27.7 per cent 
Clear Globe, average when in fairly good con- 

dition | wees cece. | ee eee 10.2 per cent 


These absorption percentages were taken on globes de- 
signed for G. E. flame are lamps, but I believe that the 
values of glassware used on ornamental incandescent light- 
ing will not vary far from the above. The figures repre- 
sent the average of several tests on each globe, and will vary 
in individual globes as much as 5 per cent in either direc- 
tion—that is, from about 42 to 52 per cent for the alabas- 
ter globe. ‘ 

It is the opinion of the writer that the heavy opal globe 
would have to be used in order to prevent the filament of 
the lamp from being seen under the conditions stated in the 
question. Glassware somewhere between the heavy and 
light opal globes might, however, be found which would 
answer. V. A. Clarke (Ohio). 
Light Absorption of Glassware. Ans. Ques. No. 421. 
Editor Electrical Engineering: 

In answer to question 421 of the February issue, in 
reference to light absorption of glassware, although the 
question of absolute absorption is of relatively less impor- 
tance than certain other factors, still it does form one basis 
of comparison, and a high output is usually. a decided ad-' 
vantage. In such classes of service as street lighting, low 
absorption is a primary requirement, especially in the ease 
of pure diffusing globes, which have no essential redirecting 
properties. Although your correspondent asks primarily 
about street lighting glassware, he may be interested in the 


Fig. 1. ‘A 12-IncuH Buown Opau Batt AND DISTRIBUTION 
Wirn Aa 100 Warr Lamp. 
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general study of the “Characteristics of Enclosing Glass- 
ware” covered by Mr. V. R. Lansingh in a paper read at 
the last annual convention of the Illuminating Engineering 
Society. A copy of this paper can be secured by writing 
to the secretary of the society at New York City. It in- 
cludes much data on two types of glassware in considerable 
use in ornamental street lighting systems—namely, the 
blown opal glass shown in Fig. 1 and the ordinary ground 
glass, the distribution for each type being shown herewith. 
The absolute absohption in the case of the opal ball is 13.6 
per cent and in the case of the ground glass 9.7 per cent. 


Disrripution From a 12-IncH Grounp Gnass 

Baty With a 100 Warr Lamp. 

The writer believes that’it is inadvisable, if not quite 
impossible, to define the density of such glassware in terms 
of the visability of the lamp filament at any certain mount- 
ing height or distance. There is too much “personal equa- 
tion” involved in a definition of that sort. 

E. B. Rowe, 
Chief Illuminating Engineer, Holophane Works 
of G. E. Company (Ohio). 


Higerce 


Light Absorbed by Glassware. Ans. Ques. No. 421. 
Editor Electrical Engineering: 

The table given below shows the coefficients of absorp- 
tion for different classes of glassware, being the averages 
of experiments by numerous authorities. Only the most 
common classes in use are given, and the candle feet secured 
from any light source with any of these classes is found as 
follows : 

Candle Feet = [CP & 1.00 — C] ~ N”. 

In this formula, CP is candle power of the light source, 
and N the distance from this source to any point illumi- 
nated on a horizontal plane below, with C the coefficient of 
absorption of the glassware used. C should be used in the 
formula as a decimal. 


TABLE I. COEFFICIENTS OF ABSORPTION. 
MBG aise GIRS pyr. ty ctacele csahe atelele\ ie. os: 0%. 3 tue 5 to 10 per cent 
ARPS UIVeN 1 Gi CL AGGIE.) Pe ob cae eels :ay's\ revs. «(Riel <, eft 10 to 20 per cent 
Molitly Obscurediie.i fac. 5 2/2 estore es ators 20 per cent 
feavalye | Os Cred! sctyenctssisiecebel ellis’. b <a) ei0 5 30 to 50 per cent 
Mariyamons6 ota IGlaSSe is sy ater jays) -s0' sive eae 5 to 15 per cent 
Dirivekurosted Glassy). seis. clo oss eee 10 to 20 per cent 
Dittye Prismatic Glass) ociciisg ts. aes 15 to 30 per cent 
Haameled ReectOrs) << 026 sie os 6 es susie 20 per cent 
erhemvellow sGlasse. .tecu-jiele' « s.0.0 ie 15 to 20 per cent 
ADCO mC LON Geree cry <uratd cemtesiamke.> «.sciears 80 per cent 


G. L. McLean (Canada). 


Coughing in a Storage Battery Room. Ans. Ques. 
No. 422. 
Editor Electrical Engineering: 

In reply to the question by Mr. Lopez in the Decem- 
ber issue, will say that if he will use a good grade of 
paraffin oil on top of his storage cells when he sets them 
up, just previous to the charging, all traces of fumes are so 


materially obliterated that there will be no cause for cough- 
ing or sore eyes. The oil should be spread over the entire 
top of the liquid so as to be about one-sixteenth or one- 
thirty-second of an inch thick. When cleaning time comes 
the oil can be slowly poured into a separate vessel, and the 
electrolyte into another, so that both can be used again. 
This is about as simple and as efficient a method as the 
writer knows of, and has found it very satisfactory in prac- 
tice. It is essential that the ventilation is good if this 
scheme is used. J. B. Dillon, 
First Ranking Wire Chief, Western Union 
Telegraph Company (Texas). 
Series Transformer on Open Circuit. Ans. Ques. 
No. 424. 
Editor Electrical Engineering : 

In answer to question No. 424, “Why does a series 
transformer on open cireuit burn up?” the writer offers 
the following: A series transformer derives its name from 
the method of operation—i. e., in series with the line. The 
voltage across the secondary on open cireuit is a factor of 
the drop across the primary and the condition of the eur- 
rent in the main cireuit. With full load current flowing in 
the primary and the secondary on open circuit, the trans- 
former iron is worked at a high saturation because there 
is no counter flux to oppose it. All the flux is available 
to produce a potential in the secondary, which is equal to 
the primary drop times the number of turns in the see- 
ondary. The resultant voltage is excessive and causes a 
break-down between turns, tending to destroy the trans- 
former. 

When the short-cireuited through an 
ammeter or by a wire, the potential generated in the sec- 
ondary causes a current to flow, which sets up a counter 
flux, which tends to oppose that of the primary. A condi- 
tion results so that there is just sufficient voltage in the 
secondary to produce the necessary effective current. 


EK. S. (New York). 


transformer is 


Why Series Transformer on Open Circuit Burns Up. 
Ans. Ques. No. 424. 
Editor Electrical Engineering : 

On alternating current circuits, where voltages are not 
too high, and the currents are low enough, the various de- 
vices, such as ammeters, relays and coils of watt meters and 
watthour meters are connected directly in cireuit. If the 
current is too large, or if the voltages are so high as to 
make it too dangerous to lead them directly into the instru- 
ments, use is made of a current transformer. Shunts same 
as are used on d.c. cireuits cannot be used, as the self- 
induction of instrument coils will not permit the current 
to divide proportionally. As its name implies, its primary 
is connected in series with the cireuit, while the secondary 
terminals are connected to the device to be operated. 

In the design of a series transformer the prime object 
is to maintain a definite and uniform ratio of primary to 
secondary amperes. When used in connection with the 
series coils of a watt meter it is also necessary that the eur- 
rent in the secondary be in phase with the primary current 
as much as possible. To do this the excitation and core loss 
are reduced to the lowest possible value by having a low 
impedance and working the iron core at very low flux den- 
sities, the usual value being about one-tenth of the magnetic 
density used in shunt transformers. 


188 


When the secondary cireuit is closed through a meter 
or any other device it is intended to operate, the current 
creates a magnetomotive force in a direction opposite to 
that ereated by the primary cireuit. This limits the flux 
in the core to a value just sufficient to generate an e.m.f. 
in the secondary winding that will cause a current to flow 
in the secondary having a somewhat lower magnetizing effect 
than the primary current. The consequence is that, should 
the secondary winding be left open while current is flowing 
through the primary, there is no opposing magnetomotive 
force to limit the flux through the core. It therefore reaches 
a comparatively high value and a correspondingly high 
voltage long before the core becomes saturated, even with 
a small primary current flowing. This voltage is so entirely 
out of all proportion to the normal that the insulation is 
destroyed, endangering life and ruinine other apparatus. 

P. Justus (Ohio). 
Why Field of Large D. C. Motor Should Not Be 
Opened While in Operation. Ans. Ques. No. 426. 
Editor Electrical Engineering: 

The reason that a shunt motor burns up or runs away 
when its field is removed is as follows: ‘The drop across 
the armature is made up of two components, the smaller 
one being the RI drop in the copper, and the remainder 
being the back Emf. generated in the armature coils by 
cutting the field flux. This Emf. depends on the speed, 


field strength and the number of armature turns. Since 
the armature turns remain constant, we may write 
Ki = KSF, where K is a constant, S speed of motor and K 


the flux in the field. If the field is taken off the motor 
while in operation, F will drop to the value of the residual 
field, which is very small; so to keep the value of the back 
Emf. up to normal, the speed must inerease greatly. If 
the machine is running free, this will be the case, and the 
motor will speed up until it flies to pieces. Iif it is loaded, 
it will not be able to speed up, due to torque having 
dropped with the field, and the result will tbe practically 
a short-cireuit through the motor, burning it up if the 
breaker is not thrown. 

A series motor runs away when its load is removed for 
practically the same reason. Series motors are designed 
to run at a given speed when drawing full load current 
through the field, as when loaded. When the load is re- 
moved the machine speeds up, increasing the back Emf., 
and consequently reducing the armature current and field 
strength. This causes the motor to speed up still more, to 
bring up the back Emf., which has dropped with the field, 
and the result is that the machine runs away. Since a 
series motor does not draw heavy current when this occurs, 
it will not throw the breakers, and is apt to fly to pieces 
unless the cireuit is opened in time or is automatically 
opened by some speed-limiting device on the motor. 

Ans. Ques. No. 427. 

The magnetic blowout depends for its operation on the 
principle that a wire carrying current is pushed sidewise 
when it is placed in a magnetic field. The coil used to 
blow out the are may be shunted across the breaker with 
which it is to be used, or in some cases it may be in series 
with the breaker. It must be so placed that it will estab- 
lish a magnetic field in the neighborhood of the are. The 
are is put out as follows: The side-push of the magnetic 
field on the are inereases its length and also its resistance. 


Nature of a Magnetic Blowout. 
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The inereased resistance decreases the current, which, in 

turn, further increases the resistance. These two effects 

act cumulatively until the are is extinguished. Iif properly 

constructed, the magnetic blowout should be equally 

effective on both A. C. and D. €. 

Connections for 220 and 440 Volt Motors From Delta 
Transformer Connections. Ans. Ques. No. 431. 

The voltage relations with 440 volt transformers in 
delta are as shown in Fig. 1, which is lettered according 
to the diagram given in the question. The instructions 
given to connect to A-4 and 5 were not correct, as the above 
diagram shows that the voltage between A and 5 is V/ 3 
times 220 volts, or 378 volts. While the motor would start 
and apparently operate satisfactorily when connected in 
this way, it would ibe very apt to overheat. 


DiacrRAM SHOWING RELATIONS WHEN CONNECTING 220 AND 
440 Vour Morors to DreuTA TRANSFORMERS. 


‘There are four possible ways of connecting that might 
be used for operating a 220 volt, 3 phase motor from a 
delta connected bank of 440 volt transformers. They are, 
from the above diagram, A-B-H, B-C-E, E-F-H, 
and B-E-H. Any of these connections will give a bal- 
anced 3 phase supply to the motor. 

There is no objection to using motors in this way, pro- 
vided the motor is small in comparison with the capacity 
of the transformers. Always bear in mind that the current 
carrying capacity of the coils must not be exceeded. If 
several small 220 volt motors are to be operated at once, it 
might be advisable to connect part of them to A—B-—H, 
part to B-—C—E, and part to E—F—H, amd thus use the 
transformer capacity ito better advantage. Where one 
medium-sized motor is used, probably the best connection 
would be to B—E and H. 

F. J. Rankin (Colo.). 


Opening Field of Large Motors. Ans. Ques. No. 426. 
Editor Electrical Engineering: 

In answer to question 426, by W. A. B., in the January 
issue, I would say that the breaking of the field cireuit of 
a shunt wound direct current motor destroys its counter 
emf. This counter emf. is the voltage generated in the 
armature that opposes the current flowing through the 
armature. As a motor is rotated by the effects of the re- 
action between the field and the armature, it is evident 
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that by the destruction of this counter emf. all opposition 
to the line voltage is removed. As direct current armatures 
are usually of low resistance, this practically forms a short 
cireuit through the armature, allowing an enormous cur- 
rent to flow, caustng the brushes to flash over and destroy 
themselves if the cut-out does not open promptly. Also 
the opening of the shunt circuit is liable to set up such a 
high induced emf. in the field windings that there is dan- 
ger of puncturing or breaking down the field insulation. 

In the ease of the series motor dropping its load, it is 
a well-known fact that the speed of a series motor is pro- 
portioned to the load applied, the speed increasing as the 
load is decreased, and vice versa. As the load is reduced, 
the armature speeds up, the counter emf. increases, and 
the current rapidly decreases. 


Now, the field is in series with the armature, so that as 
the current decreases the field strength also decreases, and 
the armature has to run still faster to generate its counter 
emf., which, at no load, is just about equal to the voltage 
between the mains. Tihe current necessary ‘to supply the 
losses is usually very small if the motor is well designed; 
consequently the no-load current is very small, and the 
speed necessary to generate the counter emf. becomes ex- 
cessively high. In many cases this speed might be high 
enough to burst the armature. On account of this tendency 
to race, it is not safe to throw the load completely off a 
series motor unless there is some safety device fcr auto- 
matically cutting off the current. 

Alex. R. Knapp (Ky.). 


And Why Not Open Field of Motor in Operation? 
Ans. Ques. No. 426. 

Editor Electrical Engineering: 

In answer to question No. 426, by W. A. B., it must 
be remembered that when the field of a shunt wound motor 
is opened the counter emf. is destroyed. There is then no 
opposition to the line emf., and a short circuit is formed 
through the armature, which, being of low resistance, per- 
mits the flow of such an excessive current as to destroy it. 
In a series wound motor, the breaking of the field will stop 
the motor and cause no damage aside from probably burn- 
ing a hole in whatever happens to be near the break. 

In a compound wound motor, if the shunt field is 
opened, the series coil opposed to it brings the motor to a 
stop and starts it wp in the reverse direction. Whenever 
a motor flashes over at the brushes, there is something 
wrong, and the motor should be stopped at one and ex- 
amined. If the brushes are making good contact and not 
covering too much armature circumference, the following 
examination should be made: Move the rocker arm back 
and forth until the point of least sparking is found. Wipe 
the commutator clean, and, if the motor continues to spark, 
test for the following trouble: See that the commutator 
is true, and that the commutator does not act eccentrically 
toward the bushes from an uneven shaft bearing. ‘The 
trouble may be due to a coil of the armature being short- 
cireuited, when half the armature current is broken every 
time the commutator bar connected to the broken coil 
passes from under a brush. Also the motor may have weak 
fields, which may arise from a short circuit in the field 
coils or from two or more grounds between the field coils 
and the pole pieces. Again, the machine may be over- 
loaded or the armature wires may be open-cireuited. 


Whhen a series motor runs light (without a load), enough 
energy will be taken from the line to make up the friction, 
core losses, etc. As the speed increases, the counter emf. 
inereases and the current decreases. Since the fields are in 
series with the armature, as the current decreases the field 
strength weakens, allowing the armature to speed up more 
rapidly to generate a counter emf. about equal to the line 
emf. In the case of no load, as when the belt slips off a 
series motor, if the line is not opened up a speed will be 
gained such as to throw the armature into pieces. It is 
dangerous practice to use a series motor where such a case 
might happen. John R. Shannon (IIL). 


Why a Series Transformer on Open Circuit Burns 
Up. Ans. Ques. No. 424. 
Editor Electrical Engineering: 

The qwriter submits the following in answer to ques- 
tions 424 and 426, in the January issue: In a series trans- 
former, the magnetic flux that the primary would produce 
in the core is limited by the secondary current, which op- 
poses it. 
secondary ampere-turns by an amount just sufficient te 
produce the flux that generates the emf. to overcome the 
impedence of the secondary circuit. Now, if the secondary 
is opened, the opposing action of its winding is destroyed, 
and the flux rises to an amount determined by the reluc- 
tance of the magnetic cireuit and the magneto motive force 
of the primary winding. These quantities are usually such 
that the core becomes saturated, or, at any rate, the density 
reaches a very high value. 

This abnormal flux will not only induce a very high 
value in the secondary winding, which might puncture the 
insulation, but the greatly increased core losses at such a 
high density will soon overheat the transformer. 

Why Not Open Field of Motor in Operation? 
Ques. No. 426. 


In question 426, W. A. B. wishes to know why a D. C. 
motor will “flash over at the brushes and burn up” if the 
field is opened while the motor is running. The current 
flowing through the armature of a D. C. motor during 
normal operation is limited by the counter emf. of the 
motor, the ohmic resistance having a relatively small effect. 
Tn a given machine the counter emf. is proportional to the 
speed and to the field strength. In practice the counter 
emf. is smaller than the line emf. by an amount just suffi- 
cient to force the load current through the armature re- 
sistance. 

Now, suppose the field cireuit is opened. 
the counter emf., and the current that flows through the 
armature is limited only by its ohmic resistance. Since 
this is small, many times full load eurrent will flow. hie 
the motor is not at once disconnected from cireuit, it wall 
“burn out,” and in many eases the destructive sparking at- 
tendant to commutating such an enormous current will lead 
to a “flashover.” 

In regard to the excessive speed of a series motor with- 
out load, the field winding being in series with the arma- 
ture, the field strength depends on the load current. As 
the load is thrown off, the motor speeds up, causing the 
current to decrease, which, in turn, causes the weakening 
of the field. This causes the motor to speed up still more, 
This action is cumulative and the motor soon reaches a 
dangerous speed. John H. Bledsoe (Ala.). 


The primary ampere-turns are greater than the 
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The Johnson Transmission Line Clamp. 

The accompanying illustrations show a transmission line 
clamp designed by Mr. T. F. Johnson of the Georgia Rail- 
way and Power Company, Atlanta, Ga., and made and 
marketed by Hickey and Schneider, 227 Fulton ‘St., New 
York City. 

This clamp may he used for various purposes in ¢con- 
nection with transmission line and substation operation. It 
is invaluable for use in sectionalizing transmission or pole 
lines, since for instance, a number of strain insulators may 
be placed in the line and one end of a jumper served onto 
the line on one side of these insulators. To the end of this 
jumper one of the Johnson clamps can be attached and 
snapped on to the econduetor on the other side of the strain 
insulators. 'The line is then in condition to be sectionalized 


with practically no trouble whatever. In other words, the 


clamp when so used takes the place of a regular knife blade 
disconnecting switch and saves all the expense and incon- 
venience attendant upon the installation of such switches. 


THE JOHNSON TRANSMISSION LINE CLAMP. 

For connecting transformers in banks and diseonnect- 
ing them therefrom, the clamp will soon pay for itself in 
time saved in such operations, as one transformer may be 
removed from a bank and repaired and then replaced in 
the bank without ever cutting off the power from the trans- 
formers, the two transformers carrying the load in open 
delta connection while the third one is being repaired. To 
do this it is only necessary to construct two dead busses on 
the high and low sides of the transformers and connect the 
transformers with these busses by means of the clamp. ‘The 
customers service is in no way interrupted while this work 
is being done. 

The clamp has also proved its value for connecting the 
two lines of a double cireuit high tension tower line, thus 
jumping around line trouble even before the trouble is 
definitely located. It may also be used for cutting in 
service lines to main feeders without taking the power off 
the main feeders. Such work is at present being done on 
the Atlanta system while the feeders are alive. 

When used in conjunction with a similar clamp for at- 
taching to steel tower legs, the clamp also provides an ef- 
ficient method of grounding lines, thus reducing the danger 
heretofore experienced in working on a line grounded in 
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the old fashioned method by a chain. An instance is on 
record where one of these clamps was snapped onto a 110,- 
000 volt live tower line withouit injury to the lineman who 
made the mistake, but of course with the natural result of 
knocking out the high tension system. 

Under a test for eurrent carrying capacity the clamp 
has carried over two hundred iamperes at 440 volts over 
two hours with a temperature rise of only five degrees. 

The clamp consists essentially of two brass castings, one 
known as tthe back carries an eye near the top and a hook 
about the center, with a loop at the bottom and a lug in 
which the wire lead to the clamp may be fastened by solder 
or gripped with a set screw. The front flap is held against 
the back flap by two bolts and springs, making a very 
simple and rugged construction as can be seen from the 
illustrations herewith. 'Tio use the clamp it is necessary only 
to eatch a switch stick, specially designed for this purpose, 
in the eye of the clamp, place the clamp on the conduetor 
to which it is to be eonnected, then insert the switch stick 
in the loop at the bottom of the clamp and pull downwards. 
The clamp quickly snaps onto the conductor. To remove 
it from the conductor, the switch stick is inserted in the eye 
at the top of the clamp and pushed upward, or pulled in 
any direction for that matter, as the clamp quickly adjusts 
itself in the direction of pull and comes off the conductor. 
A specially designed switch stick for placing the clamp on 
and removing it from lines has been made {by the use of 
which there is absolutely no chance for the clamp to get 
loose from the stick during either operation. 

Short-Circuit Test of a Large Westinghouse 

Generator. 

In the presence of a number. of representatives of cen- 
tral stations recently, the engineers of the Westinghouse 
Electric & Manufacturing Company deliberately short- 
circuited a 16,700 Kva., 8,800 volt generator, running at 
full speed, and without resistance or any other protection 
in the cireuit. Oscillogram records showed that a current 
of 21,000 amperes, or 12% times normal, flowed through 
the generator. With generators designed some years ago 
such a test would have wrecked the machine, but in the 
present instance no damage whatsoever was done. The only 
visible effect was a static flash between the field and the 
armature. 

‘The test was performed to prove the fact that gen- 
require no outside protection 
from outside short circuits, the generator itself being so 
designed as to be self-protecting. Unless the generator is 
properly constructed, a complete short cireuit tears out the 
armature coils, which, coming into contaet with the revolv- 
Furthermore, the 
statie flash, which always occurs under such circumstances, 
will destroy inferior insulation. With generators of the 
type tested, however, both results are guarded against by 
firmly securing ‘the armature coils and bracing their ends 
on the one hand, and by the use of mica insulation on the 
other. In consequence, even so severe an ordeal as this test 
was withstood without harm, although it has been repea‘ed 
many times with the same machine. 
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WESTINGHOUSE GENERATOR UNpbER SuHort-Circurr Test. 


In connection with this test, several others were ecar- 
ried out in order to prove the reliability of cireuit-breakers 
and reactance coils for protecting the feeder circuits. The 
generator was repeatedly short-cireuited through these de- 
vices, which stood up admirably under the 
stresses to which they were subjected. 

The practice recommended by the Westinghouse engi- 
neers is to protect the feeders, and not the generators. If 
the generators are protected and a short cireuit occurs on 
any of the feeders, even a poorly designed generator will 
not suffer, but the voltage will fall on all the feeders, all 
synchronous motors will be thrown out of step, and an 
overwhelming overload will be thrown on the cireuit-breaker 
of the short-cireuited feeder, since it will carry the total 
eurrent of all the generators in the station. 


encrmous 


If, however, 
protective reactances are placed in each feeder cireuit, and 
a short cireuit in a feed occurs, only that feeder will be 
affected, and even then its reactance coil will prevent the 
current in it from rising to too high a value. The voliage 
will be maintained at the bus bars, and no disturbances 
will be felt in the remaining feeders. This happens, of 
course, provided that the generators are self-protective; if 
not, such an event may seriously injure them. It is possible 
to protect non-self-protecting generators by reactances, but, 
as the test described above shows, such a proceeding is un- 
necessary, since generators can be supplied that are immune 
to the worst conditions of load that can be imposed upon 


them. 


New Robbins & Myers Eight-Inch Desk Fan. 

The accompanying illustrations show a new 8-ineh direct 
eurrent desk and bracket fan developed by the Rebbins & 
Myers Company, Springfield, Ohio, for the season of 1914. 
This fan is made for both 110 and 220 volt direct current 


A New Rossins & Myers Fan. 


cireuits, and by means of a speed-regulating coil and switch 
in the base, three speeds can be obtained—1,700, 1,400 and 
1,000 revolutions per minute. At these speeds the re- 
spective wattages are 25, 20 and 15 watts. 

A hinge joint provides for trunnion adjustment, adapt- 
ing the fan for either desk or bracket service. The blades 
are made of the best grade sheet brass, and are riveted to 
a punched sheet carrier, which is formed to give a uniform 
pitch to all blades, the pitch being such as to give maximum 
air displacement with minimum power. <A strong, durable 
guard surrounds the blades and is fastened to the body by 
four steel supports, which are fastened rigidly by serews. 
This guard is amply strong to permit the fan to be ear- 
ried about by it without injury. 

The frame and base of the motor are highly finished in 
baked black enamel, with fine gilt stripes. 
brushed brass finish and lacquered. 


The blades are 
In all details the fan 
is built strongly; it runs quietly and meets the needs of 
the home or office where larger fans are not desired. 


Electrose Arcover Line and Strain Insulators. 


A reliable line of suspension and strain transmission 
line insulators for all operating voltages has been produced 
by the Electrose Manufacturing Co., Brooklyn, New York, 
based on the inventions of Louis Steinberger, the president 
of the company. Mr. Steinberger is a pioneer in the de- 
sign of high tension insulators, and has by years of e- 
perimenting overcome many serious difficulties. "The type 
of insulator shown in the accompanying illustrations is 
known as the “areover” design with imbedded interlinking 
strain or suspension members made up of a single, integral 
and uniformly solid mass of insulating material without 


joints. 


Even though the insulating material should become 


- totally destroyed, the line cannot possibly fall to the ground. 


The electrical and mechanical values of these insulators 
are said to be worked out to a degree of perfection never 
before attained in are far in 


this class of devices and 


excess of ordinary requirements. ‘Therefore they are es- 
pecially well adapted for applications where unusually 
severe conditions prevail. These “arecover” insulators pos- 
sess a number of original and desirable features. ‘Two or 
more units may be connected or disconnected in a frae- 
tion of a minute, no special tool being required; a plain 
wrench, a nail or even a piece of wire is all that is needed. 
No extra connecting member is required and there are no 
loose parts to be lost. The spacing of the units in their 
relation to each other has been worked out on 
lines, to the best possible advantage. 

The novel form of line clamp shown in connection with 
the “arcover” insulators is also an invention of Mr. Stein- 
berger, and possesses many admirable features. It has a 
smooth bore for gripping the wire or cable, thereby pre- 
venting erystallization and the possible breaking of the 
conduetor at or near the clamp. It is designed so as to 
grip conductors of various diameters. It is light in weight, 
but sufficiently strong to break the conductor before slip- 
The metal parts employed in al] these insu- 
lators are made of galvanized drop-forged steel. 

In the table below are given the electrical and mechani- 
eal values of the 10-inch “arcover” 
strain insulators, also of the 7.5-inch “arcover” disk strain 
insulators : 


scientific 
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Strain and 
7.5-ineh 10-inch Disk 

Disk Strain Suspension 

Insulator Insulator 
Puncture value, in oil........ 120,000 volts 150,000 volts 
Tested to dry are value....... 85,000 volts 100,000 volts 
Rain sare vale... ceria 59,000 volts 55,000 volts 
Line voltage... mae oe eee 25,000 volts 25,000 volts 
Mechanical value............ 20,000 Ibs. 20,000 Ibs. 
Tested. t0:. ss.» <4a)9- renee 10,000 lbs. 10,000 lbs. 


Arcover disk strain insulators are made in the follow- 
ing diameters: 5.5, 7.5, 10.5, 12.5 and 14.5 inches. <Are- 
over disk strain and suspension insulators are made in the 
following diameters: 8, 10, 12, 14 and 16 inches. 
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This department is maintained for the contractor, | 
dealer, manufacturer and consulting engineer. 


Ga TLL 
The Alabama Power Company is construct- 


ALABAMA. 
(BIRMINGHAM. 


ing a substation to cost approximately $125,000 to receive current 
from the Lock 12 development for distribution in Birmingham. 

ITUSICALOOSA. According to reports, the Birmingham, Tus- 
ealoosa Railway & Utilities Company has issued $600,000 in bonds, 
the proceeds of which are to be used for the construction of a 
new central generating plant and 


gas holder and the extension 
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Sections oF Exnecrrose ARCOVER LINE AND SrRAIN IN SULATOR. 


Boring Machine for Electrical Contractors. 
A chain drive boring machine, designed to bore holes 
through joist or studding from the floor above or below 


the operator, is being marketed by M. Rutkin, Newark,’ 


.N. J. The nature of this machine is shown in the accom- 
panying illustration, and is very convenient for boring 


Cuan Drive Bortna MacHIne. 
holes in joist when wiring old houses, where it is important 
to take up as few floor boards as possible. It is claimed 
that many more holes can be bored with this machine in a 
day than with the ordinary breast drill used for this pur- 
pose. 


of a street railway system. 
FLORIDA, 

MELBOURNE. The city is soon to construct an electric light 
plant. Bonds have recently been issued. 

TAMPA. The Tampa EHlectric Company is to install two 520 
horsepower high pressure boilers with stokers during the next 
six months. J. C. Woodsome is manager. 

GEORGIA. 

ALBANY. The Albany Power & Manufacturing Company is to 
install during the year a 750 Kw., 2,300 volt, 3-phase, 60-cycle 
turbo-alternator with complete condensing system. E. S. Kille- 
brew is superintendent. 

AUGUSTA. The Augusta-Aiken Railway & Blectric Company, 
of Augusta, Ga., will purchase 4,000 Kw. in transformers, 300 
irons and 200 cooking units, consisting of toasters, coffee perco- 


lators and other current-consuming devices, during the year. 
M. H. Hendee is contract agent. 
BRUNSWICK. The Mutual Light & Water Company is to 


construct an electrie light plant. 


IKAITONTON. The Putnam Mills & Power Company is to con- 
struct a hydro-electric plant and enlarge its present plant to fur- 
nish light and power to the city and to the Putnam Mills. 
Lladshaw & Liadshaw are engineers, of Spartanburg, &. C. 

HARTWELL. 'The Franklin Light & Power Company is re- 
ported to ibe contemplating the construction of steam generating 
plants in Hartwell to develop 5,000 ‘horsepower. Forty miles of 
transmission line will be erected, at a cost of $50,000, connecting 
Hartwell, Lavonia, Conan, Bowersville and Royston, Ga. . 

MAICOIN. The \Central ‘Georgia Power (Company and the Central 
Georgia ‘Transmission ‘Company are to install additional generator 
capacity in the Jackson plant to increase the output to 24,000 
horsepower. 

METTER. The Metter Co-operative Light & Power Company 
has ‘been organized, with a capital of $20,000.00 by J. R. Dick- 
son, W. J. Brown, B. G. Bowen and others. 

’ KENTUCKY, 

‘MOREHBAD. The city will rebuild the electric light plant 
which was recently burned. E. BE. Maggard is engineer in charge. 

LANCASTER. Plang have been completed for a steam plant 
to cost approximately $10,000 by W. Zanone. The plant is owned 
by Alexander Walker and G. C. Rose. 
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NORTH CAROLINA. 

HAZLEWOOD. The city has issued $15,000 in bonds for the 
installation of an electric light plant and waterworks. W. H. 
Cole is chairman of the finance committee. 

MORGANTOWN. ‘The city expects to purchase a second-hand 
50 Kw., 3-phase, 2,300 volt, generator for direct connection to an 
engine. 

WARSAW. The city ‘has contracted with J. W. Petty, of the 
Hast Carolina Light & Power Company to install an electric 
lighting system. 

WILSON. ‘The city is to make extensive improvements to its 
electric light plant, consisting of additional equipment, including 
boilers, turbines, condensers and switchboards. 

SOUTH CAROLINA. 

BENNETTSVILLE. The city will purchase a 200 Kw., engine- 
driven generating unit for a municipal electric light plant and 
a motor-driven turbine pump. E. C. Morrison is manager. 

DENMARK. The (Carolina Public Service Company, of Den- 
mark, is installing an electric light plant and will purchase elec- 
trical supplies. 


PERSONALS, 


MR. BERTRAM SMITH, who started in the storage battery 
business in 1899 with the old National Battery Company, of 
Buffalo, and was secretary and treasurer for three years, has been 
appointed assistant manager of the Edison Storage Battery Sup- 
ply Company, of ‘San Francisco, which company handles the Wdi- 
son battery on the Pacific coast. Since the absorption of the 
National Battery ‘(Company by the United States Light & Heat- 
ing Company, Mr. Smith has been manager of the latter com- 
pany’s battery department in Chicago. 

‘MR. E. C. DEAL, who for some time has been vice-president 
and general manager of the Augusta-Aiken Railway & Electric 
Corporation, has resigned as general manager of this company to 
accept an executive position with the banking house of W. N. 
Coler & Co., of 48 Cedar street, New York City. Mr. Deal still 
retains his interest in the Augusta companies as vice-president 
of the Augusta-Aiken Railway & Electric Corporation and vice- 
president of the Georgia-Carolina Power Company, and becomes 
vice-president and general manager of the North Carolina Public 
Service Company, controlled by W. N. Coler & Co., and includ- 
ing the public service properties at High Point, Spencer, Salis- 
bury and Concord, N. C., as well as the Carolina & Yadkin River 
Railroad, which runs south of High Point a distance of about 
fifty miles. Mr. Deal took change of these properties on Febru- 
ary ist, and for some time will be located at Greensboro, N. C., 
but later at 43 Cedar street, New York City. 

Mr. Deal gained his early experience with the Georgia Blec- 
trie Light Company, which he served in various capacities from 
1894 to 1898. He then entered the employ of Stone & Webster, 
of Boston, Mass., and left them in 1904 to go with the Gas & 
Blectric Company of Bergen County, in New Jersey, as chief 
engineer in charge of the company’s properties in more than forty 
municipalities in Northern New Jersey. When that company was 
absorbed by the Public Service Corporation of New Jersey, Mr. 
Deal became superintendent of the electric properties in Central 
New Jersey. He severed his connection with the Public Service 
Corporation in 1908 to go with W. N. Coler & Co. as manager 
and engineer of public service properties owned by them. Fol- 
lowing the acquisition of the property of the Augusta Railway & 
Electric Company and the Augusta-Aiken Railway & BPlectric 
Company by a syndicate in which J. G. White & Co., Inc., of 
New York City, were interested, Mr. Deal resigned from Coler & 
Co. to become manager of the Augusta-Aiken Railway & Electr'c 
Corporation, the successor company in Augusta. This was in 
April, 1911. In April, 1918, he was elected vice-president of the 
company in addition to general manager. Mr. Deal is fourth vice- 
president of the National Electric Light Association and is a past 
president of the Southeastern Section of the National Electric 
Light Association. In his new capacity he is in an excellent 
position to do much effective missionary work for this section, 
and has signified such an intention, which, based upon the re- 
sults he has already accomplished as the organizer of the South- 
eastern Section, is certain to be a decided benefit to the asso- 
ciation. 

MR. W. S. MURRAY has been appointed consulting engiineer, 
in general charge of all electrical engineering and construction 
of the New York, New Haven & Hartford Railroad Company, re- 
porting to President Hustis, with offices at. New Haven. Myr. 
Murray, following the substantial completion of the construction 
of the system for complete electrical operation west of New 
Haven, will enter into closer relations with the railroad com- 
pany. His jurisdiction will hereafter be extended to also include 
the electrical features of operation in addition to electrical con- 
struction. He will continue with the firm of McHenry & Murray 
in general consulting practice as before. 


MR. F. S. MONTGOMERY WILL GO TO PITYTSBURGH, PA. 
An important announcement comes to us as this issue goes to 
press, to the effect that Mr. F. S. Montgomery, manager of the 
Atlanta office of the National Metal Molding Company, of Pitts- 
burg, Pa., has been appointed advertising manager of the com- 
pany, with headquarters at Pittsburgh. Mr. Montgomery took 
charge of the Atlanta office of the company March 1, 1913, suc- 
ceeding his brother, L. S. Montgomery, who was given charge of 
the Pittsburgh district, and with whom he had been associated 
since March, 1912, Under the Montgomery management the At- 
lanta office has assumed an important place in the sales ongani- 
zation of the company, the result of well-executed sales policies. 


MR. F. 8S. MONTGOMERY. 

The products of the National Metal Molding Company were in- 
troduced to the South four years ago by Mr. L. S. Montogmery, 
and while a good business was done during the first half of this 
period, during the past two years the sales have been more than 
doubled, and every important ‘Southern jobber carries a complete: 
stock of all the company’s products. The state of Tennessee has 
recently been added to the territory under the Atlanta office, 
making its jurisdiction cover North and South Carolina, Georgia, 
Florida, Alabama, Mississippi, Louisiana and Tennessee. Mr. F. 
S. Montgomery advises that the company is soon to place on the 
market a full line of outlet and switch boxes in sherardized and 
enamel finish. About Aipril Ist a hand book will be circulated 
among contractors which lists and describes the proper installa- 
tion and assembly of all metal molding fittings. 


‘Mr. Montgomery expects to take charge of his new work about 
April 1st. Mr. G. M. Stout, his assistant, has been appointed 
manager of the Atlanta office. The many friends of both these 
gentlemen, who are well known in a business and social way, ex- 
tend, we are sure, good wishes for the greatest possible success 
in their new fields. 


MR. H. F. MLILLER has recently been appointed advertising 
manager of the Gould Manufacturing Company, of Seneca Falls, 
N. Y., manufacturers of the well-known Gould pumps. Mr. Miller 
comes to this company from the Otis Elevator Company, of New 
York City, where he was assistant to the advertising manager, 
and was responsible for the creation of copy suggestions and 


advertising plans. Previous to his conmection with the Otis 
Blevator Company, he held a responsible position in the adver- 
tising department of the Western Electric (Company for four years. 
In this position he established for himself a reputation for orig- 
inality and for ithe presentation of strong ‘reason whiy’’ adver- 
tising copy. With the extensive experience which Mr. Miller has 


had in the creation of copy and the planning and execution of 
advertising campaigns on a large scale, it is certain that his new 
work will bear characteristic marks of (his individuality and be 
of benefit to the sales efforts of his company. He is well known 
in the Hast amony technical ad men. 

D,. R. SHBARER, consulting engineer, of Knoxville, Tenn., 
has been retained to design a 209 Hp. hydroelectric plant on 
the New River to supply power to the Appalachian Training 
School of Boone, N. C. The cost of the plant will be about $6,000. 
Bids for equipment will be received when specifications are com- 
iplete; 


MR. C. H. CUARK, formerly advertising manager of the Gould 
Manufacturing Company, has resigned to accept the position of 
advertising manager with the Robbins & Myers Company, of 
Springfield, Ohio. Mr. Clark is one of the pioneers in electrical 
advertising, having been one of the originators of the advertising 
of the Western Electric Company, and, together with H. M. Post, 
established for that company its first advertising department and 
the eharacter of advertising which is being so successfully exe- 
cuted by the Western Electric Company today on an extensive 
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scale. Mr. Clark’s new position enables him to place into use a 
variety of advertising ideas, since his company manufactures an 
extensive line of small motors, fan motors, generators up to 15 
Kw., motor generators, dynamotors, balancer sets, ete., and has 
agencies in all principal cities. 

MR. W. C. DUNCAN, who has had charge of the central sta- 
tion at Bay City, Tex., for the Albert Hmanuel Company, of Day- 
ton, Ohio, has resigned to take up other work for this company. 
The results secured by Mr. Duncan at Bay City were outlined in 
the February issue of WBlectrical Engineering. Mr. Theodore 
Dieust, formerly manager of the Texas Public Service Company 
at Gilmer, Tex., succeeds Mr. Dunean at Bay City, and Mr. C. A. 
Bergen, of the same company at Mt. Pleasant, Tex., assumes 
charge at Gilmer in addition. 


MR. D. WALKER WEAR, formerly purchaser of the Chicago 
Tunnel Company, has been elected vice-president and director of 
the Stow Mfg. Company, of Binghamton, N. Y., with offices at 
443 ‘State street, 


MR. F. L. GOHL, Chicago representative of the Allen-Bradley 
Company, of Milwaukee, Wis., has moved his headquarters from 
540 Commercial National Bank building to 307 Webster building, 
at 327 La Salle street, Chicago. 'This change was caused by in- 
crease of business such that the old quarters were too small. 

A. JACKSON MARSHALL has been elected executive secretary 
of the Electrical Vehicle Association of America, with permanent 
headquarters at the United Engineering Society’s building, 29 
West 39th St., New York City. Mr. Marshall is one of the best 
known personalities in the ‘Central Station field and it is felt that 
his knowledge of central station conditions; his well-known re- 
spect for broad, ‘consistent development and equitable relation- 
ships, and his original and interesting method of obtaining results, 
will cause him to early prove a factor in the further success of 
the Electric Vehicle Association. During the last several months 
Mr. Marshall has been associaited with the General Motors ‘Truck 
Company, haying been in charge of this company’s business in 
Northern New Jersey, with offices with the Electric Garage Com- 
pany at 123 Washington street, Newark. 

MR. C. F. ZIEGUNPR, president of the Reynolds Electric 
Masher Mfg. Co. of Chicago and New York, is making an extended 
trip through the South, taking in Cuba, Panama Canal, etc., 
combining business with pleasure. 

GHORGH F. MADDOCK has recently been appointed manager 
of the department of examinations and reports of H. M. Byllesby 
and Company, (Chicago. Mr. Maddock has had an exceptionally 
valuable experience in a wide variety of engineering work. He 
has been assistant professor of engineering at a prominent uni- 
versity, manager of several utility properties, has had the en- 
gineering designing and direction of a large amount of utility 
plant construction and for several years was works manager of 
a large steam engine manufacturing plant. ‘The training of Mr. 
Maddock, including reporting and appraisal work, fits him ad- 
mirably for the management of a department of examinations and 
reports. which is often called upon to investigate large enter- 
prises and to make valuations which will withstand the most 
vigorous atitack. Service offered by the department he now 
heads, is not confined to utilities operating in cities, but extends 
to steam and electric railways and manufacturing and industrial 
plants of all kinds, ; 


INDUSTRIAL ITEMS. 

MR. F. V. L. SMITH, manufacturer’s agent, of 1206 Empire 
building, Atlanta, Ga., announces the following new lines and new 
features of those lines he already carries. Rigid Condit, made 
by Central Tube Company, Pittsburgh, Pa.; Hard Fiber, made 
by Delaware Hard Fiber Company, Wilmington, Del.; Plectric 
Fountains, made by the Electre Fountan Company, 348 West 42nd 
street, New York City; and Hill Switches, made by Taunton-New 
Bedford Copper Company, Taunton, Mass.; and ‘Triad Solderjng 
Fluxes, Triad Company, Belmar, N. J. The line of electrical 
fountains is an interesting one, with types suited for installation 
in moving picture theaters and in the home. These fountains are 
complete in themselves, no water connections being required, 
since they operate by means of a motor and pump concealed in 
the ‘base, and use the same water over and over. A number of 
New York theaters have installed these fountains, and Mr. Smith 
advises that they are being favorably received in Southern citjes. 

THE ESTERUINE CO., Indianapolis, Ind., manufacturers of 
curve drawing instruments, announce the opening recently of 
several additional branch offices under the following managers: 
F. C. Morton, Walker Bank building, Salt Lake City, Utah; G. W. 
Pieksen, Room D-19, Railway Exchange building, St. Louis, Mo.; 
J. S. Black, 908 Hennen building, New Orleans, La.; W. W. 
Geisse Company, McKnight building, Minneapolis, Minn.; General 
Supplies Ltd., 122 Eleventh avenue, W. Calgary, Alberta, Canada; 
G. L. Priest, 229 Sherlock building, Portland, Ore. These offices 
are equipped with an expert engineering staff, full set of samples, 
together with all information necessary for promptly taking care 
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of any questions that may arise in connection with the sale or 
use of graphic instruments. . ‘ 

THE WESTERN ELECTRIC COMPANY reports sales for the 
year 1913 amounting to approximately $78,000,000, an increase of 
some $6,000,000, or over 8 per cent over the 1912 sales of $71,727,329. 
In 1911 sales amounted to $66,201,975. Business in 1913 was pretty 
close to the estimate made at the beginning of the year. As 4 
result of business activity and unusual conditions in the Middle 
West due to floods, orders in the early part of the year ran at a 
much higher rate than that shown for the full year, but in the 
latter half of the period business fell off very considerably. How- 
ever, an increase in sales of over 8 per cent is no mean gain for 
the twelve months. 


The company added upwards of 4,000 customers last year, 
bringing the number to approximately 36,000. The increase in 


business was quite general with customers of the various classes, 
sales» being made to the Bell companies and telephone concerns 
outside of the Bell system as well as many thousands of custom- 
ers for electric light supplies. The increase in business applies 
to central stations and also contractors, despite the decrease in 
building during the last year, but there was a slight falling off 
in the business with railways, a not unnatural development under 
the circumstances. 

The export business of the Western Electric Company in 1913 
was the langest in the history of the company, notwithstanding 
the conditions in Mexico. 

To increased efficiency of the company’s management, eonsid- 
ering the unsatisfactory business conditions prevalent through- 
out the country during the latter part of last year, must be at- 
tributed considerable of the growth in the gross business of the 
company. 

THE SIMPLEX MANUAL, The Simplex Wire & Cable Co., 
Boston, has issued a 92-page booklet, written to meet the needs 
of every electrical man who has anything to do with wiring 


problems. It is full of tables and other information of all sorts 
about insulated conductors and other matters electrical, and is 


equipped with an unusually complete index. Printed on a fine 
thin paper, and bound with stiff covers, the book is distributed 
gratis to those who ask for it. 

AUTOMOBILE LIGHTING AND BATTPRY CHARGING. 
_The Holtzer-Cabot Electric, Company, Brookline, Mass., has 
issued a 12-page booklet illustrating and describing a magneto 
generator designed for automobile lighting, 
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The Engineering of the Tallulah Falls Development. 


During the latter part of September of last year, one 
turbine was placed in operation in the Tallulah Falls plant 
of the Georgia Railway & Power Company at ‘Tallulah 
Falls, Ga. Work on this development, which is the highest 
head hydro-electric plant east of the Rocky Mountains, be- 
gan in the fall of 1911, and continued without interruption 
for practically two years, the greater part of which time 
being consumed in the hydraulic construction to secure an 
operating thead of 600 feet. As a development this one is 
tthe most interesting and unique, from standpoints of de- 
sign and construction, of any yet built in the South, and is 
one of a very few of its kind to be constructed in this coun- 
try. In point of capacity it is the largest yet in operation 
in the South, with the exception of the Lock 12 station, 
on the Coosa River, in Alabama, now under construction, 
with a provision for 81,000 Kwa. generating capacity, as 
well as the next largest in point of ultimate possible ea- 
pacity. From a hydraulic standpoint, the rating of this 
plant, as recorded elsewhere in this issue, is most con- 
servative—probably more so than a similar rating for any 
other Southern development. 

The development ias a whole consists of a storage reser- 
voir with a capacity of 1,400,000,000 eubic feet; a diver- 
sion dam six miles below on the Tiallulah River, at Tallulah 
Falls proper; a special intake to a conerete lined tunnel 
6,670 feet long through solid rock to a structural steel re- 
inforeed forebay and surge tank. From this surge tank 
five steel penstocks 1,200 feet long, 5 feet in diameter, 
with a provision for six, lead to a power house containing 
five 10,000 Kva. generators, with a ;provision for six, each 
driven by a 17,000 Hip. vertical shaft Francis turbine, op- 
erating under an average head of 600 feet. These units 
are among the largest installed in this country and have 
carried over 18,600 Hp. since being installed without per- 
ceptible heating of the generator. From this power house 
energy is transmitted over a double circuit steel tower 
tnansmission dine at 110,000 volts to outdoor type substa- 
tions located at Gainesville, Cartersville, Atlanta, Lindale 
and Newnan, Georgia. 

The engineering in connection with the system possesses 
individual characteristics throughout. No money hias been 
spared where permanency or safety as to mechanical de- 
tails were concerned and where continuity of service 
through electrical details was involved. The generators 
were among the first water power machines to be specified 
with steel spiders of rolled steel plate—a caution against 
defects which may exist in steel castings, and an important 
safety factor in mechanical failure of ia rotaing element at 
high speed which is sure to be serious in character. This is 
a real consideration when it is remembered that all water 
wheels are liable to attain runaway speed, and for one 
eause or another actually do run away at times. Further, 
the Tallulah Falls rotors with ‘a flywheel effeet of 1,250,000 
foot pounds, are designed for a runiaway speed of 1.7 times 
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normal for one hour. Again, as a precaution against or 
in anticipation of unavoidable serious variations in elee- 
trical operating conditions, the generators are designed for 
an excitation of not more than 250 volts at 10,000 Kw. 
load, 80 per cent power factor, and generator voltage of 
7,260, the normal voltage being 6,600. ‘This excitation fea- 
ture at 10 per cent rise in voltage makes possible an abso- 
lute control of generator voltage, even under the worst pos- 
sible line condition, giving sufficient leaway so that voltage 
may be varied through a wide range of power factor, and 
increased without over-exciting the generator fields. This 
has been found a valuable consideration, since the gen- 
enatiors operate at normal rating nvith practically no tem- 
perature rise, making it feasible to increase the normal 
rating of the machine if such should be necessary under 
avenage operating conditions. 

All of the high tension wiring of the Tallulah switch 
house is by eopper tubing, with bends made according to 
designed forms, and supported so as to give symmetry to 
the entire layout and a mechanical appearance that indi- 
cates permanency. Where the high tension lines leave this 
structure, instead of the usual high tension wall bushings 
with a covering to apologize for their efficiency, oil-filled 
150,000-volt wall bushings of special design are used, re- 
quiring no outside covering, a consideration in advance of 
such construction when designed some two years ago. 

In the design of the transmission lines, similar eon- 
siderations may ‘be found. Steel towers bearing tivo ground 
wires, and considerably heavier than those yet installed in 
the ‘South, were specified, the idea being that the cost of 
some extra metal is much cheaper than even one failure if 
expressed in terms of effect ion service. 

Kor the telephone lines strung on the transmission line 
towers, No. 4 copper-clad wire was used primarily to en- 
able ia construction parallel to the power wires, and still 
be sure that the strength of same mould be sufficient to 
stand sleet and wind, and at the same time hold the tower 
height to a reasonable figure. Since this telephone system 
has been installed, most exhaustive tests have been made on 
it, and oscillograph reords which show actual induetive in- 
fluence of power lines on same, as nell as other effects, have 
been secured. This data is of a nature never before secured 
for an actual tramsmission system, and should greatly im- 
fluence the design of future systems. This is another fea- 
ture of interest in connection with the high character of 
engineering which the entire system represents. 

The substation at Atlanta, further than being the larg- 
est one of its kind in the world, embodies features that are 
Special attention has been 
given to eliminating as far ‘as possible high frequency. dis- 


equally individual in character. 


tunbanees at the station, and this has apparently been ef- 
fected by unique but simple arrangements. The lightning 
arresters are tapped off at the end of the incoming line, as 
usual, but the horn gaps and tanks are so iplaced as to fur- 
nish a straight path from the line to the tanks, enabling 
the latter to receive the dynamic blow of any oscillatory 
discharges, while the power line is turned through two 
right angles and through a choke coil before entering the 
substation. On the low tension side, instead of tapping the 
line through lightning arresters, the outgoing line is brought 
down to the arrester tanks and then returned to the s an, 
forming a hainpin, with the open ends of same separated 
by ian insulator. This arrangement again has a tendency 


to choke off any high frequency distunbances by virtue of 


the sharp break at the connections to the arresters, forcing 
surges to pass by the terminals of same. The system has 
been in operation since September 29th of last year, and 
the station thas passed through several severe storms and 
other abnormal conditions, with interruptions for the seven 
months totaling not more than 90 minutes—a record, we 
believe, fior placing in operation a system of this nature. 

It is with no attempt to eulogize anyone that the entire 
system is pronounced a monument to good engineering—it 
speaks for itself. However, much credit is due Mr. Chas. 
Q. Lenz, 71 Broadway, New York City, the chief engineer 
iu charge of the werk, and Mr. C. E. Bennett, who is asso- 
ciated with him and responsible for the entire layout of the 
electrical features of the system and the execution of same 
during construction. 

Philadelphia Convention National Electric Light 
Association. 

During the first: week of June, the National Electric 
Light Association will hold its annual convention for the 
second time in the city of Philadelphia. In February, 1887, 
a little more than twenty-seven years ago, the fifth con- 
vention was held in the Quaker City with the records show- 
ing an attendance of about 500 members and guests, which, 
considering that the association was then two years old, 
would be a respectable showing, even in these days of con- 
vention enthusiasm and support. We have Secretary Mar- 
tin as authority, however, that the Philadelphia meeting this 
year will set an attendance record for the city ten times 
larger than the previous one, namely, around 5,000. Evi- 
dently President J. B. McCall and Past-President W. C. L. 
Eglin intend that this shall be so and that a demonstration 
shall be made to prove their city worthy of the honor so 
long withheld, with Chicago favored seven times, New York 
five, and Boston twice in the meantime. This is a logical 
inference from the fact that early in February President 
McCall appointed a general committee to lay out and super- 
vise the general arrangement of the June meeting, thus pro- 
viding the first essential of a suecessful large gathering, 
namely, arrangement of details well in advance. The im- 
portance of the Philadelphia meeting is emphasized by rea- 
son of the fact that it also celebrates the thirtieth anni- 
versary of the first International Electrical Congress held 
in America, and the first American International Electrical 
Exhibition, both being held in Philadelphia in 1884. 

As usual the convention will formally open on Monday 
night, June Ist, with the reception to the president which 
will be held in the grand ballroom of the Bellevue-Stratford 
Hotel. Here also ‘all of the regular sessions will be held 
in three well arranged meeting rooms. Real convention 
work will begin on Tuesday morning and will continue by 
means of parallel sessions during Tuesday, Wednesday and 
Thursday, ending with the usual important combined general 
and executive session on Friday morning. A well arranged 
and carefully laid out program has been prepared for these 
sessions, divided into general, executive, technical, com- 
mercial, accounting and hydro-eleetrie sections in such a 
way as to enable those interested in one or more to take 
in the largest possible number of papers and discussions. 
This year an endeavor will be made to limit reading of 
papers and reports, and encourage discussion by permitting 
same to take up a larger portion of the time. The com- 
plete program will be found elsewhere in these columns. 

The arrangement and facilities for conducting the con- 
vention this year are especially favorable to hard work, and 
provide a convenience to members and giiests which will be 
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appreciated and is seldom found in cities where the asso- 
The entire con- 
yention will be held in one building, namely, the Bellevue- 
Stratford Hotel, with the convention meeting rooms as 


Giation has held its conventions heretofore. 


stated on the ballroom floor, one flight up and the exhibits 
of the manufacturing companies arranged in the roof gar- 
den of the hotel, where unusually ample space and variety 
of arrangement is available to show off apparatus. 

While a rather low limit has been set for the allowable 
weight of any device that may be displayed, due to elevator 
and building limitations, it is not probable that this will 
prevent an arrangement and exhibition of as complete a 
display of electrical apparatus as has ever been shown at 
any previous convention. 


{ 


Mr. J. B. McCart, Presipent or N. HE. L. A., and ALSO 
PRESIDENT OF PHILADELPHIA ELECTRIC COMPANY. 

The usual activity of the transportation committee is 
now in evidence, and reduced rates have been secured from 
the various passenger associations and special trains ar- 
ranged to be run from Chicago, Pittsburg, San Francisco, 
Kansas City, St. Louis and Atlanta. On account of the 
excellent train service between New York and Philadelphia, 
and between Boston and New York, special trains will not 
be run from these points. The trains run from the cities 
tamed will accommodate those who attend from cities en- 


route and those who ean conveniently make connections 
from adjacent points. Special arrangements are being 


made to secure a large Southern delegation from the South- 
eastern Section, the details of which arrangements are found 
elsewhere in this issue. 


Southern Train to Philade’phia N. E. L. A. Con- 
vention. 

Arrangements have been made with the Southern Rail- 
road Company to run the special train—Magnolia Special 
—to the Philadelphia N. FE. L. A. convention. This train 
will provide for every comfort of southern delegates and 
be the most éomplete that has ever been run from the south. 
It will be made up with Pullman drawing-room sleeping 
cars, elub, observation and dining ears and star* from the 


terminal station in Atlanta. Full details in regard to this 


train have been sent out from the New York office of the 
National Electrie Light Association and the passenger de- 
partment of the Southern Railroad Company has also ar- 
ranged a complete itinerary giving details of connections 
and schedules ‘for members in the various southern states 
who desire to take advantage of this opportunity to attend 
the convention in a body. As this issue goes to press a 
number of delegates sufficient to make the train a suecess 
and means of enjoying the trip have made reservations. 
This train will leave Atlanta at 2:45 P. M. on Saturday, 
May 30, and arrive at Philadelphia Sunday the 31st at 3:30. 
Tickets will be sold for this train at all principal stations 
of roads in the southeast and general information in regard 
to the train can be secured at such points. Members living: 
at points south and west of Atlanta in the states of Geor- 
gia, Florida, Alabama, Mississippi, Louisiana, Texas, Arkan- 
sas and Tennessee, will find it most convenient and prac- 
tical to use this train by way of Atlanta since this is the 
only means of securing the reduced round trip fare for the 
convention, the charge from Atlanta being $31.50. Those 
living in the states of North and South Carolina and Vir- 
ginia will find it equally as convenient to make connections 
at the nearest junction point. If the southeastern seetion is 
to be represented at the Philadelphia meeting and show 
itself as strong as it really is, each and every member who 
plans to attend should not be content to make arrangements 
at the last minute, but inform Mr. A. H. Sikes, of Athens, 
Ga., member of the National Transportation Committee in 
charge, of your intentions so that he will be in a position 
to inform others as to the progress in filling up the avail- 
able reservations. Any details of the arrangements can 
be secured from Mr. Sikes or from Mr. R. L. Baylor, divi- 
sion passenger agent of the Southern Railroad Company, 
Atlanta, Ga., who has the details of the schedules and con- 
nections in charge. Every southern central station manager 
who is a member of the Southeastern section is proud of it, 
he is jealous of the success publie service companies have 
had during the past few years in this section—let us all show 
this spirit by going in a body to Philadelphia and taking 
with us as many members of our organizations as possible. 


Program for the Different Sessions at Philadelphia 
Convention. 

The following is the preliminary program for the gen- 
eral, technical, commercial, accounting, hydroelectric and 
publie poliey sessions of the Philadelphia Convention, June 
1 to 6. 

General Sessions. 

First, Tuesday, 10 A. M. 1—Welcome to the City; 2—Address 
of President McCall; 3—Announcements; 4—Report of Committee on 
Organization of the Industry—Holton H. Scott: 5—Report of Sec- 
retary—T. C. Martin; 6—Report of Insurance Expert—W. H. Blood, 
Jr.; T—Report of Committee on Progress—T. C. Martin; 8—Report 
on Question Box—S. A. Sewall; 9—Paper: Safety First—Paul Lupke. 

Second, Executive Wednesday, 8 P. M. 
Report of Public Policy Committee—Arthur Williams; 
tion of Proposed Constitutional Amendments; 3—Report of Treasurer 
—wW. F. Wells; 4—Election of Nominating Committee; 
ment of Committee on Resolutions. 

Third, Friday, 10 A. M. 1—Report Award of 
Doherty Medal; 2—Symposium—Relation with Geographical Branch; 
3—Report of Committee on Memorials—T. C. Martin; 4—Report of 
Cemmittee on Constitutional Amendments; 5—Vote on Constitutional 
Amendments; 6—Report of Committee on Resolutions; 7—Report of 
Election of Officers; 9—Adjournment. 


Session, 1—Action on 


2—Presenta- 
5—Appoint- 


of Committee on 


Neminating Committee; 8 
Technical Sessions. 

First, Tuesday, 2:30 P. M. Report of Committee on Meters— 

P. H. Bartlett; 2—Paper: A New Demand Indicator for Small Con- 

sumers—R. C. Lanphier; 3—Report of Committee on Grounding Sec- 


ondaries—W. H. Blood, Jr.; 4—Report of Committee on Electric 
Measures—Dr. . E. Kennelly; 5—Address: Electric Vehicle—C. P. 
Steinmetz. 
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Second, Wednesday, 10 A .M. 1—Report of Committee on Elec- 
trical Apparatus—L. L. Elden; 2—Paper: Temperature and its Re- 
lation to the Limiting Capacity of Electrical Apparatus—F. D. New- 
bury; 8—Report of Committee on Underground Construction—P. 
Torchio; 4—Report of Committee on Overhead Line Construction— 
Thomas Sproule; 5— 

Third Technical and Hydro-Electric Session, Thursday, 2:30 P. 
M. 1—Report of Committee on Prime Movers, (a) Steam—I. E. 
Moultrop, (b) Hydraulic—J. E. Vaughn; 2—Selection of Hydraulic 
Turbines—Charles V. Sesastone; 3—Report of Committee on Street 
Lighting—J. W. Lieb, Jr.; 4—-Report of Committee on Accident Pre- 
vention—M. J. Insull. 

Hydro-Electric Sessions. 

First, Thursday, 10 A. M. 1—Chairman’s Address—W. W. Free: 
man; 2—Report of Committee on Hydro-Progress—T. C. Martin; 3— 
The Nature of Electrical Disturbances in Transmission Work—D. B. 
Rushmore; 4—Report of Committee on Distributing Lines—P. M. 
Downing; 5—-Permanent Methods of Measuring Water in Water 
Power Plants—D. W. Mead; 6—Paper: Water Power Plant Econom- 
ics—O. B. Caldwell. 


Commercial Sessions. 
2:30 P. M. 1—Address of the Chairman of 


Section—T. I. Jones; 2—Report of Finance Committee—E. L. Cal- 
fahan; 3—Report of Membership Committee—J. F. Becker; 4—Re- 
port of Publications Committee—Douglas Burnett; 5—Report of 
Committee on Education—F. OC .Henderschott. 

Second, Wednesday, 10 A. M. 1—Report of Committee on Rate 
Research—E. W. Lloyd; W. 
Smith. 

Third, Thursday, 10 A. M. 1—Report of Committee on Non-Peak 
and High Load Factor Business—G@. M. Jones; 2—Report. of Com- 
mittee on Interurban Lighting Highways—G. B .Tripp. 

Fourth, Thursday, 2:30 P. M. 1—Report of Committee on Wir- 
ing of Existing Buildings—R. S. Hale; 2—Report of Committee 
Electrical Merchandising and Advertising—Parker H. Kemble; 3— 
Report of Nominating Committee; 4—Election of Officers. 

Accounting Sessions. 

First, Tuesday, 2:30 P. M. 1—Address of the Chairman of the 
Section—H. M. Edwards; 2—Report of Library Committee; 3—RKe- 
port of Question Box Committee; 4—Paper: Cost and Statistics. 

Second, Wednesday, 10 A. M. 1—Report of Committee on Uni- 
form System of Accounts; 2—Address; 3—Paper: Variation in Pub- 
lic Service System of Accounting. 

Third, Thursday, 10 A. M. 1—Paper: Accounting for Merchan- 
dise Sold—H. B. Lohmeyer; 2—-Paper: Suspense Accounts; 3— 
Paper: Mechanical and Tabulating Systems (a) In Connection With 
Disbursement Accounts—F. A. Birch, (b) As Applied to Inventory of 
Transmission and Distribution Systems—G. L. Knight and C. V. 


Woolsey. 


First, Tuesday, 


Public Policy Session. 
Wednesday, 8:45 P. M. 1—Reading of Report of Public Policy 


Committee; 2—Address; 3—Music. 


Status of Water Power Development in Georgia. 

In a communication to the Atlanta Constitution, under 
recent date, State Geologist S. W. McCallie had the 
following to say on water power development in the state 
of Georgia: 

The development of Georgia’s water powers in the last 
decade has been phenomenal. Prior to 1903, or ten years 
ago, the only water power development within the limits of 
the state, which could be considered at all in the class with 
recent developments, was that of the Augusta Canal. For 
more than a quarter of a century this water power held the 
unique position of being the most extensive water power 
development in the Southern states. The early completion 
of this canal, which was a municipal undertaking of no 
mean proportions for its time, at once placed the city of 
Augusta in a position to offer attractive inducements to 
manufacturers in the form of cheap power—a financial 
consideration which has been the means of making Augusta 
one of our most important manufacturing centers and has 
won for that city the appropriate title, “The Lonel of the 
South.” 

The following tabulated data, collected by the writer 
since the first of January, during personal visits to the in- 
dividual plants mentioned, gives the developed and _ ulti- 
mate development in horsepower of all of the main water 
plants at present in the state: 


DEVELOPED WATER POWERS OF GEORGIA. 


3 hh oe vie Ultimate 
: evelopment, evelopment 
Stations. Horse sep : 
Georgia Railway Bower Cant power. Horsepower. 
Tallula alls, Tallulah River........ 85,000 
Miathis Storage Dam, Tallulah River.. eri 
Bull Sluice, Chattahoochee River...... 17,500 17,500 
Dunlap Shoals, Chattahoochee River.... 8,400 3/400 
fa ees Oe AAR ARIE «- Soincckreniee 105,900 
Aneuets on Savannah River: > peo 
ugusta Waetory 7% ica: erate. tine 1,07 ¢ 
Enterprise bia aren Be oy «ake rarale ya tepeme teeta eieve bhate woes roe 
Sibley Pa eR SOMME ccs scr 1,429 1,429 
ITS cine slccine a whe © Folate hema eettad he 2.5 5 
Sutherland BE OED HARD 0 SAG ae aR be aie 
AL) Ge AS Riwivs, Wi Plate. sae eee 1,065 1,065 
Clark ‘Milling Co. ....:)icsdeee sigs. ce . 167 "167 
A. & A. Rwy. B. Plant = pre eteetniahste Uk tatters 1,402 1,40. 
Miarraiy) Ei aa eet . siecle aemnenn ney aie 164 "164 
City, «‘Paimips: swe cee oh Omens ea 850 850 
Other | Powersy ina. nase oR oemee 1,486 1,486 
11,458 1,45. 
Georgia-Carolina Power Co.: aa 
SA ‘Creek Development, Savannah 
RLVOL. Lie Sepereee ecate diet etee ee tee 8,125 al 
Athens Ry. & Electric (Co.: os 
‘Station No. 1, Mitchell’s Bridge........ 1,025 1,025 
Station No. 2, 'Tallassee Shoals........ 1,300 1,300 
Station No. 3, Barnett Shoals.......... 5,600 5,600 
Ota Ym «i ecatesanera cunts ee ras! a» Gis oeeMepeeel ole = SESE 7,925 
Gainesville Ry. & Power Co.: ow 
_iChestatee River, near Dahlonega...... 1,500 1,500 
‘Central Georgia Power (Co.: 
Ocmulgee River, 40 miles above Macon. 22,000 33,500 
Columbus Power (Co.: 
No. 1—North Highlands .............. 8,770 8,770 
No. 2—4North Highlands oie... ccs. ss 1,990 1,990 
No. 8—Gity Millie: Au. Sac ee edeierecetas 1,076 1,076 
No. 5—1Goat “Rock: ... . si. sueaecieeeen ete ,600 40,000 
(Totals etiec Gea Mie els +s s PAS eee 21,436 51,836 
Eagle and Phoenix Mills. 
‘Chattahoochee River at ‘Columbus.... 5,900 5,900 
Albany Power & Mfg. Co.: 
Muckafoonee iCreek, near Albany...... 2,500 2,500 
Grand’ CDOtaTs | saccis «c oapeteeeteiets siete ae (181,744 278,769 


Other early developments which may here be referred 
to as furnishing rather large powers are those at Colum- 
bus; but these, like the Augusta canal power, are now so 
far overshadowed by the magnitude of some of our recent 
hydro-electrical developments that they b-~2 become of 
only minor importance. 


The estimated horsepower above given, it should be 
noted, is in water-wheel capacity, the present development 
being in water-wheel capacity as now installed, and ‘the 
ultimate development being the full water-wheel capacity 
of the plant when equipped according to the original de- 
signs. By comparing the total present water-wheel ea- 
pacity with the total ultimate water-wheel capacity, it will 
be observed that the latter is more than one and one-half 
times that of the former. In other words, Georgia’s water 
power plants are at present producing less than three-fifths 
the power for which they were constructed; or, to state it 
differently, these water power plants as now developed can 
be inereased by the installation of additional units in the 
present plants more than one and one-half times. 


The smaller developed ‘water powers of the state have 
not been included in the above estimates on account of the 
great difficulty in securing reliable data. Had these powers 
been included, the above total present developed: water 
powers would be increased by possibly as much as ten thou- 
sand horsepower. This would give the total present water- 
wheel capacity of all the plants now operated 191,744 
horsepower. Comparing these figures with unpublished 
data recently compiled by Mr. B. M. Hall, formerly a mem- 
ber of the Hydrographie Division of the United States 
Geological Survey, who estimates the total wheel installa- 
tion water powers of the state at 1,323,600 horsepower, we 
find that our present developed powers are only about 14 
per cent of our total water power. 
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The Tallulah Falls Development of the 
' Georgia Railway G@ Power Company 


BY C. E. BENNETT, ELECTRICAL ENGINEER WITH C, 0. LENTZ, CONSULTING ENGINEER, NEW YORK CITY. 


Section 1. Details of Hydraulic Features, Power 
Plant Buildings, and the Electrical Equipment 
of Tallulah Falls Development. 


HE hydroelectric develop ment of the Georgia Railway 

& Power Company at Talulah Falls, Ga., and the sys- 
tem for transmission and distribution of the electrical en- 
ergy generated at this yoint, invol i xg as they do, diversi- 
fied engineering problems, can best be discussed under 
definite headings, and for this reason the following classi- 
fication of the engineering work is made: 1. The Tallulah 
Falls plant, including hydraulic features, power plant 
buildings, and electrical equipment. 2. The transmission 
system and the Atlanta substation. 3. The sx¢ional'zing, 
-eross-over and transformer substations. 
the details of the first section will be taken up. 

In the main, the hydraulic features of this plant in- 
clude a storage reservoir, a diversion dam, an intake at the 
diversion dam connected to a forebay by a tunnel over one 
and one-quarter miles long, and five :penstocks with Ven- 
turi meter arrangements connecting the forebay with the 


In what follows 


water wheels. 
’ THE MATHIS OR STORAGE DAM. 

The storage dam constructed in connection with the 
Tallulah Falls development is known as the Mathis dam, 
located six miles above the main or diversion dam, and 
ereates a storage reservoir of 1,400,000,000 cubic feet. At 
Tallulah Falls a storage of 63,000,000 cubic feet is avail- 


illustrations used with 
M. Nix, of 


Note:—The photographs from which the 
this article were made, were taken b, E. 
Railway and Power Commany. 


the Georgia | 
uS 


able for the water wheels on account of the main or diver- 
Based 
the lowest stream flow recorded—that of 1904—the avail- 


sion dam at times of smallest stream flow. upon 
able delivered power due to both the diversion, dam and the 
Mathis storage is 90 million Kw.-hrs. per year. For the 
years 1900 to 1913 the average recorded stream flow data 
show available delivered power to the extent of 125 million 
Kw.-hrs. per year, with the power plant at the Mathis dam 
raising this figure to about 140 million Kw.-hrs. These fig- 
ures are for a 24 hour operating basis. 

The Mathis dam is of the Ambursen type, with a re- 
inforeed conerete deck, concrete buttresses and reinforced 
conerete apron on the down-stream side over the spillway 
This dam is 90 feet high and 700 feet long, ex- 
the river bed. 


section. 
tending across About one mile up stream 
from this structure another dyke dam of the same type of 
construction has been built across a depression about 50 
feet ‘below the elevation of the water line fior this reservoir, 
which will be known as Lake Stevenson. These dams will 
raise the water in the reservoir to an elevation of 1,689 feet, 
making possible the storave cf 1,400,009,C09 eubie feet of 
water, as already stated. 

The Mathis dam thas 33 buttresses, spaced 18 feet cen- 
ter to center, with thew footings approximately three feet 
The horizontal joints of 
each buttress where intersections rest on thicker sections 


below the original ground ‘evel. 


below are made up with raised jeys, so that there can be 
uo possibility of horizontal sliding. The reinforeed con- 
crete deck, carried on the up-stream faces of the buttresses, 


i 


of the arch beam type of construction, the face of the 


Fig. 1. 


Maryn or Diversion Dam aNp InTAKE TO TUNNEL OF TALLULAH [ALLS DEVELOPMENT. 
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deck being flush with the wp-stream faces of the buttreszes. 
The thickness of the deck at the erown of the areh is 39 
inches at the bottom and 18 inches at the top. The deck 
is sealed at the river bed by means of a ewt-off wall 4 feet 
thick, which extends to 10 or 15 feet below the original 
ground surface. 

The spillway deck and apron are constructed of rein- 
forced conerete, and are designed to offer the least resist- 
ance to the passage of floods and at the same time jproteet 
the footings of the buttresses from undermining). 
Way apron 


The spill- 
The crest of the dam is 
divided into 16 sections, each section being 16 feet clear be- 


is 18 inehes thick. 


tween piers, which are 2 feet in thickness and earry a foot 
bridge about 12 feet above the erest of the dam. The eon- 
crete used in the structure was mixed in the proportions 
of 1 part cement, 2 parts sand and 4 parts crushed stone 
for the up-stream deck, crest and spillway apron, 
1, 3, 6 for the econerete and buttresses. 


and 


Three motor-operated 48-inch gate valves of special de- 
sign are provided to drain the reservoir when necessary. 
These valves are provided with gates having a straight 


lower edge and thoroughly brass-fitted with machined- 
surfaced brass guides for the-gate. This design was 


adopted on account of being most suitable for throttlneg 
purposes. Provision is made for ‘the future construction 
of a power plant containing two 3,000 Kw. units to utilize 
the energy of the water drawn from storage and deliver th’s 
ower over a transmission lne to the main line at the 
power plant below. ; 

MAIN OR DIVERSION DAM. 

The intake dam is a rubble-conerete construction of the 
gravity type, arched to a radius of 900 feet. The maximum 
height of the dam is 110 feet above tue original ground 
surface, with footings on solid rock from 10 feet to 20 feet 
The erest length is 444 feet, with a total spillway 


length of 280 feet, divided into 10 sections of 28 feet be- 


below. 


tween piers. 

The spillway is fitted with automatic swinging’ flash 
boards, hinged on the lower edge, and controlled by rolling 
counterweights, so arranged and designed that the elevation 
of the water back of the dam will be maintained within 
three inches of the normal elevation of 1,500 feet when pass- 
ine a flood discharge of 12,000 seeond-feet. The counter- 
weights are conerete cylinders 26 feet Jong by 3 feet 3 inches 
diameter, and are fitted at each end with heavily geared roll- 
ing eontacts, which roll on specially curved racks attached 
to the side of the piers above the erest. As the flashbcards 
are lowered, due to the pressure of the water, the counter- 
wights are forced to roll up the incline by the pull of gal- 
vanized steel cables wound on a drum at either end of the 


counterweight and connected to the top of the flashboards. 

The piers on the crest of the dam between which the 
flashboards are placed carry a highway bridge made up of 
plate girders imbedded in conerete, having a 124foot road- 
way and platforms for hand-operated hoists for operating 
the flashboards, should this be desirable when the water 
is drawn down, or to enable the station operators to control 


Air Vent 


if 
i 


/ 


ARRANGHSMENTS FOR OPERATION OF FLASHROARDS 
SHOWING COUNTERWEIGHTS AND TRACK. 


HrGeero: 


other elevation than that which the flash- 
boards are designed to maintain. The footings ef the dam 
were excavated below the river bed and at either end of 
the dam until solid and homogeneous rock was exposed. 
The earth and rock excavations necessary to secure suitable 
foundations amounted to 10,000 eubie yards. 

The rubble masonry in the dam is made up of conerete 
mixed in the jproportions of one part of Royal Portland 
cement, three parts of sand and six parts of erushed rock, 
in which rocks or “plumbs” which could be easily ‘handled 
by derrecks were imbedded. The Royal Portland cement 
was manufactured by the Dixie Portland Cement Company, 
at Richard City, Tenn., each ear being thoroughly in- 
spected, and samples from, each car were tested in accord- 


the water at 


ETGumets 


Marutis Dam at StoraGE RESERVOIR Stx Mites Asove Main Dam. 
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Hie. 43 (1) 
(3) Swrrcnh House anp Power House. (4) 


GaTES FoR INTAKE TO TUNNEL. (5) 
SHowsnGe SpectaL Watt Busuinas. (6) 


ForEBAY AND Hoist House ror INCLINED Ratuway. (2) 
Main Dam SHOWING COUNTERWEIGHTS FOR FLASHBOARDS AND 
ARRANGEMENTS 
Hicu Tension Room or Switch Hovusr SHowInG Wau BusHINGs, 


PENSTOCKS FROM ForEeBay TO PowrErR HOUSE. 


WuerE Hich Tension Lines Leave Switcu House 


Ot SwitcHES AND CHARACTER OF WIRING. 


anee with the standard tests of the American Society for 
The total amount of conerete in the 
dam is 38,000 cubic yards, and the work was placed at the 
rate of about 800 to 1,000 cubic yards per week. 
INTAKE OF TUNNEL. 
The intake forming the entrance to tunnel is a_re- 
inforeed econerete structure, 62 feet wide by 38 feet from 


Testing Materials. 


The 


chamber, if divided into five sections by division walls three 


the front of intake piers to the face of the rear wall. 


feet thiek, each section being provided with an 8-foct by 


10-foot structural steel gate, with hoisting apparatus and 
5 square feet per 
The 


division walls are 3 feet in thiekness, and are extended for- 


racks having’ a sereening area of about 37 
section, or 1,875 square feet for the entire intake. 
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Vig. 5. 
ward to form the intake piers. The piers are provided 
with stop-log grooves, and are arranged so that it is pos- 
sible to gain access to any gate for repairs when necessary. 
At the rear of each division wall there is an opening 22 
feet high by 11 feet 6 inches wide, which allows the water 
to pass to the tunnel entrance, located at the center of the 
rear wall at the bottom. The bottom of the tunnel is 26.5 
feet below the elevation of low water and 46.5 feet below 
the elevation of ‘high water in the reservoir, so that the to» 
of the tunnel is always submerged at least 12 feet. The 
bottom of the intake slopes upward to the entrance gate, 
the bottom sill of the gate frame being 9 feet 6 inches 
above the bottom of the tunnel. The top of ‘the intake is 
21 feet 6 inches above the bottom of the tunnel. 

An arched reinforced conerete thrust girder is placed 
at the center of the division walls to take care of the thrust 
from the side walls when the intake is unwatered. This 
girder is 5 feet wide and 4 feet deep at the crown of the 
arch, and is placed so that the top is about 3 feet above 
the low water elevation in the reservoir, thus forming a 
platform from which the lower set of racks can be raked 
by hand in the two sections which are not provided with 
mechanical raking devices. 

The gate hoists are hand-operated. 
is fitted with steel gears, the other four with cast iron gears. 


One of the hois‘s 


ReEMOTE-CONTROLLED Motor OPERATED GATE VALVES 
FOR PENSTOOCKS. 


Fic. 63 


Layout oF Hypravunic Features or TauuunaAn F'atus DEVELOPMENT. 


The force is transmitted to the gate through structural stee! 
gate stems, which pass through roller guide bearings. 

The racks are made up of 3% x 4-ineh flat bars, spaced 
15 inches center to center, and rest on 12-inch “I” beams. 
The slope of the rack is 5 inches to the foot from the ver- 
tical. ° Two sections of the intake are fitted with two sets 
of racks, each about 20 feet long. The other three sections 
are fitted with continuous racks and motor-operated me- 
chanical raking devices to remove debris, particularly dur- 
ing the season of the year when leaves are floating in *he 
water in quantities. 

TUNNEL. 

A conerete-lined tunnel, 6,670 feet long, connects the 
intake with a forebay. excavated in the rock. The tunnel 
section resembles a horsehoe in shape, the height being 14 
feet and the width 12 feet, with the top arched to a radius 
of 6 feet. The net sectional area is 151 square feet, and 
is lined with eonerete for an average thickness of 18 inches. 
The tunnel has a maximum capacity of 1,555 cubic feet 
per second, with a velocity of water of 10.3 feet per sec- 
ond. The normal flow through the tunnel, with rated load 
on all the units in the plant, is 1,160 feet, and a corre. 
sponding velocity of 7.7 feet per second. 

To facilitate the construction of the tunnel, one shad 
and three adits were constructed. The distance from the 
entrance portal to the shaft is 1,283 feet; from the shaft 
to the first adit, 1,445 feet; first to second adit, 1,473 feet; 
second to third adit, 1,011 feet; and from the third adit 
to the discharge portal, 1,460 feet. Thus the workings of 
the tunael have been conducted through five openings; the 
shaft is about 100 feet deep and about 10 x 12 feet in sec- 
tion; the adits are 7 feet high by 13 feet wide. The ex- 
eavation of the tunnel was accomplished by first excavating 
a heading 8 feet high the entire length between adits and 
then excavating the bench. The rock encountered in y laces 
required special timbering, and was of such a mature that 
the progress of the work was greatly delayed. 

The conerete lining was placed around steel forms by 
means of a specially designed air concreting machine. The 
concrete was mixed in the proportions of one part Port- 
land cement, three parts sand made from rolled, crushed 
rock, and six parts erushed rock. The total amount of con- 
crete fior the tunnel is estimated to be 18,000 cubie yards, 
the total yardage of exeavation being about 60,000 enbie 
yards. 
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FOREBAY. 

The forebay at the lower end of the tunnel is designed 
to take care of the maximum surge due to the sudden elos- 
ing of the gates of all the wheels when running at 25 per 
cent overload. Jt is estimated that during 25 per cent 
overload operation, the elevation of the water in the fore- 
bay will be about 12 feet below the elevation at the in- 
take, due to friction losses in the tunnel, and that if all 
the turbine gates are suddenly closed, the resulting surge 
in the tunnel will raise the water in the forebay to about 
29 feet above the elevation at the intake. 

The bottom of this forebay is about 63 feet below the 
ground level, and is 30 x 71 feet inside in plan, and is 93 
feet high. (‘The walls of the forebay are of concrete, re- 
inforced with heavy structural steel framework, with cross- 
tie beams. An emergency gate 7 feet 6 inches square, made 
of struetural steel, is placed at the entrance of each pen- 
stock at the bottom of the forebay. Each gate is swung 
on (pin hinges on the top side, and is held open by a chain 
passing over a ‘hanid-operated hoisting mechanism at top 
of the forebay. 

PENSTOCKS. 

“rom the forebay the water is conducted to the tur- 
bines through 60-inch penstocks. Five of these penstocks 
are now being constructed, with provision for a sixth to be 
constructed at a later date. The penstocks are of riveted 
and welded steel, varying in thickness from °% to 9/16 inch, 
and are from 1,200 feet to 1,258 feet in total length fron 
the forebay to the power plant. The greater portion of the 
penstocks are jon grades exceeding 70 per cent, the maxi- 
mum grade being 110 per cent. 

At the upper end of the penstocks, remote-controlled, 
motor-operated gate valves 60 inches in diameter are pro- 
vided. These valves are furnished with limit switches, and 
are to be operated from the power iplant. At the lower 
end of the penstocks a heavy anchorage casting of cast 
steel is solidly imbedded in the mass concrete of the power 
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house, and connects with the turbine casing on one side 
and with a hydraulically operated gate valve on the other 
These anchorages are designed to take the thrust from 
wheel from 


side. 
the penstocks and thus relieve the cases 


stresses fending to impiair their alignment. 


Kia. 9. Werper Type or Governor Usep Wira TURBINES 
IN TALLULAH PLANT. 

The hydraulieally operated gate valves are 45 inches in 
diameter, and are fitted with leather-eup, ring-packed pis- 
tons. ‘These valves are furnished with a pilot or operat- 
ing valve, so designed that the gate can be held in any posi- 
tion as desired by the operator. The hydraulic pressure 
in the eylinder for operating the valve will be that due to 
the head of the water in the penstock. Above the hydraulie 
gate valve, and just outside the power plant, a Venturi 
The 


The indicating and recording instruments 


meter is installed in each penstock. meters have 


35-inch throats. 


are located in the switch house. The Venturi meter equip- 
ment was furnished by the Builders’ Iron Foundry, Provi- 
dence, R. I. 

The penstocks are carried on 
about 32 feet center to center. 


conerete piers, spaced 
At or near each change of 
gerade a heavy conerete anchorage .block is provided for 
each straight section over 100 feet in length. 

POWER PLANT BUILDINGS. 

The general arrangement of the buildings, whieh in- 
clude the main power house, a transformer and a high 
tension switch house, resembles a letter “H.” The power 
house faces the tail race excavated in the river bed; at the 
rear of the power house, and separated from it by a clear 
distance of 15 feet, the switch house is situated—these two 
buildings being interconnected by a small building con- 
taining the switch control apparatus. By this arrange- 
ment ample light is admitted on all sides of the principal 
buildings, 

The main power house is 186 feet lone by 42 feet 3 
inches wide, and contains space for six main units, spaced 


28 feet center to center. The lower chords of the roof 
trusses are 49 feet above the generator room floor. The 
foundations are of massive conerete construction, the 


foundation walls being of concrete to an elevation 114 feet 
above the main generator floor. The generator room floor 
is constructed with heavy steel girder beams to distribute 
the loading from the generator frames, and the conerete is 
monolithie with the side walls. The generator room floor 
will ‘have a sanitary finish. 

The structural steel framework of the building rests on 
the conerete foundation walls. 


provided for a 60-ton erane. 


A plate girder runway is 
The roof trusses are of the 
Fink type, and support purlins having a 15-foot 6-ineh 
span, on which the roofing tile are laid directly. The side 
walls of the power house are constructed of red brick, with 
marble pilaster caps and window sills. The roofing is of 
reinforced conerete tile construction, colored red to thar- 
monide wiih the coloring of the side walls. The roofing 
tile are designed to rest directly on purlins spaced 4 feet 
center to center, and are arranged to seal weather-tight on 
all edges. A monitor extends nearly the entire length of 
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Fie. 11. 
the ridge of the roof, and contains about 1,200 square feet 


INSTRUMENTS FOR VENTURI Meter ARRANGEMENT. 
of window area. 

The windows are of the “Fenestra” steel type sash, 
glazed with selected double-thick 
The monitor sash and about half of the other sash are op- 
Roll- 


ing steel doors are provided at the principal entrances. 


American sheet glass. 


erated by the Drouve system of window operators. 


Steel stairways and railings are provided at convenient 
places, extending from floor to floor. 

A gallery 155 feet long, with a stairway at either end, 
is provided along the back of the generator room, which 
forms the roof of the rheostat rooms, and from which the 
operator commands a good view of the operating floor. 

The basement of turbine 
plete turbine unit, together with the pressure pumps and 
gate-controlling mechanism. The 
above supports the frames of the main generators and the 


room will contain the com- 


generator room floor 
superimposed thrust bearings, which carry the entire re- 
volving parts of the machines. 

The transformer and high tension switch house is 244 
feet long by 46 feet wide, and is situated on the side hill of 
the gorge back of the power house, so that the front wall 


is 15 feet from the rear of the back wall of the power 
house. The transformer room is above the low tension 


Big. 12. Portion OF DESK 


Meter SwitcHsBoarp 
Boarp at TALLULAH PLANT. 


AND 


TRANSFORMER ARRANGEMENTS IN SwitcH HousE 


Fie. 13. 
100m, the elevation of the low tension switch room floor 
heme the same as that of the gallery in the power house. 
The 


room is located over the transformer 


This room provides space for eighteen transformers. 
high tension switch 
room, and contains all the high tension switching gear of 
the station, as well as the ‘high tension buses from which 
the electrical energy is taken out to the transmission lines. 
The general construction of the building is similar to 
that of the main power house, except that there is no mon- 
itor; and the roof trusses are of a special design, with a 
raised chord to provide the necessary buses ‘without un- 
necessarily raising the walls of the building. <A straight- 
flight steel stairway, with landings, connects sall the floors. 
A traveling trolley ‘hoist, electrically operated, ‘has been in- 
stalled for raising material to the upper floor. The trans- 
formers are located on either side of a track which forms 
the runaway for a transformer truck. 
The small building connecting the two principal build- 
ings is of the same general construction as the other build- 
ings. The first floor, which is at the same elevation as the 
generator room of the power ‘house, contains lavatory fix- 
the same 


tures anid lockers. The upper floor, which is at 


elevation as the gallery in the power house and the low 


tention switch room in the switch house, contains the 


switching gear for controlling all the main switches through 
out the station. 

HYDRAULIC MACHINERY. 
plant consist of 


The prime movers of the 


five 17,000 horsepower vertical shaft turbines of the Fran- 


power 


Space is provided for a sixth 
102,000 


average 


cis type, with seroll cases. 


umit, making the ultimate generating capacity 


horsepower. The turbines are designed for an 
head of 580 feet, and will operate at 514 revolutions per 
minute. Each turbine is provided jwith an oil pressure gov- 
ernor, twin-gate operating cylinders, and a ‘heavy walking 
beam to operate the gates. <A relief valve of special design 
to discharge about 70 per cent of the water in case of a 
sudden closing of the gate is connected to the seroll case 
of each turbine on the same center line as that of the pen- 
stock The Weber 
furnished by 8S. Morgan Smith Company. 

The runners are of special design and are of bronze. 


connections. governor is of the type 
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The gates are of forged steel, with bronze-bushed pivot 
bearings and bronze-lined packing glands. The scroll cases 
are cast in one piece from selected cast iron and each case 
tested under 400 pounds hydraulic pressure per square inch. 
The scroll case casting is made in’one casting, and is about 
14 feet outside diameter and contains about 28 tons of 
metal. 

The discharge of each turbine is through concrete draft 
tubes, lined with steel plate of such design that the water 
is delivered to the tail race with minimum disturbance of 
the water. The normal draft head on the runner is 22 
feet. 

The weneral arrangement of each prime mover consists 
of the turbine runner, the rotating field of the main gen- 
erator, and the armature of the exciting generator, each 
’ superimposed above the other on the vertical shaft, and the 
whole carried by an oil-pressure thrust bearing at the upper 
end of the shaft. There will be two guide bearings—one 
above the turbine runner and one below the generator arma- 
ture. The shaft is made in two sections of nickel steel, and 
with forged steel flanges and tapered flange bolts fitting 
into concentrically reamed holes. The overnor pump and 
the pump for supplying oil to the thrust bearings are 
driven by worm-gear-driven countershafting in the gen- 
erator room basement. Each unit is fully equipped with 
its own governor and thrust-bearmg pumps, the thrust- 
bearing pumps being interconnected, so that the pumps 
ean be operated interchangeably. 

ELECTRICAL MACHINERY—GENERATORS AND SWITCHBOARDS. 

The six main generators will be of the vertical type of 
10,000 Kva. capacity, 514 np.m., 6,600 volts, 60-cycle, 
3-phase, with 100 Kw., 250-volt exciters on the dome of the 
main generators. Each exciter is capable of exciting two 
generators at its full load. Tihese machines will have a fly- 
wheel (WIR’*): effect of 1,250,000 foot pounds. The re 
volving field is made up of solid-sheet steel discs, bolted to- 
gether. 

The switchboards will be placed on the top floor, over- 
looking the main operating room of the switch-control 
house, which joins the generator building to the switch 
house. There will be a deskboard, containing all the con- 
trol switches, mimic buses, signal lamps, ete.; and directly 
in the rear will be vertical instrument panels, containing 
the indicating and integrating instruments. The exciter 
switchboard will be located on the main floor of the gen- 
erating room, directly under the control panels. This board 
will control the six exciters and the auxiliary direct-current 
apparatus. Directly opposite each generator will be. lo- 
cated a ‘panel containing the field resistance dial, remote 
control field switch operators, signals, ete. 

From the generators the main cables are carried to the 
adjoining switch house and connected through their re- 
spective oil switches, buses, ete., to the step-up transform- 
ers. Three single-phase transformers per generator group, 
of 3,333 Kva. capacity each, transform the voltage from 
6,600 to 63,500 volts, giving 110,000 volts to the line poten- 
tial when “Y” connected. From the high-voltage terminals 
of the transformers the energy is carried through high ten- 
sion oil switches, buses, ete, to the outgoing lines. The 


neutral of these transformers are connected through a neu- © 


tral resistance located at the end of the switch house. 
The entire station control is centered about ‘this point, 
and it is possible, by the use of remote control apparatus, 


to control the operation of all the main apparatus in the 
station. The generator rheostats are located under a gal- 
lery entirely isolated from the main operating room and 
ventilated with suitable louvers, so that the heat can be 
readily carried away. 

In the main generating station the entire excitation is 
taken from the direct-connected exciters, there being no 
motor generators or water-driven exciters, thereby elimi- 
nating the use of complicated hydraulic connections. in 
order to select any particular penstock. 

The scheme of isolating each generator has been ear- 
ried jout, and the low tension transfer bus is the only eon- 
necting link between the generators in the low tension 
switching room. These oil switches are mounted in groups 
and separated by about 20 feet from each other. ‘The high 
tension 110,000-volt bus is carried from the roof trusses of 
the ‘high tension switching gallery, the trusses being of a 
special design in order to give sufficient clearance for the 
wiring. By this type of truss it is possible to considerably 
cut down the height of the building and use the usual waste 
space for wiring. The high tension wiring is carried from 
the switch house through a new type of line-entrance bush- 
ing specially developed for this plant, and will. require no 
exterior protection from the weather other than the bush- 
ing itself. On the exterior of the building there will be an 
extension of the interior bus, making it possible to supple- 
ment the interior bus in ease of trouble to bushings, in- 
sulators, ete. All the high tension electrolytic arresters, 
horn gaps, ete., are mounted jon a structure located on the 
side of the ‘hill adjoining the switch house. 

The next section of this article will take up the trans- 
mission system. 


The Effects of Ice on Stream Flow. 

The design, installation and operation of any plant that 
depends for its suecess upon flowing water demands a 
knowledge of the total flow of the stream and its variation 
throughout the year. The United States Geological Survey 
has been compiling for years stream-flow records for many 
streams in the United States, and the methods for collect- 
ing such records for open-water periods have been stand- 
ardized, but during the winter the presence of ice affects 
the flow so much that the laws of flow pertaining to open 
channels are not entirely applicable, and mo standard 
methods for collecting and interpreting the data at that 
season have been recognized. In many localities ice per- 


‘sists in the streams for periods ranging from a few days 


to several months, and, although the conditions resulting 
from ice are most pronounced in northern regions, they are 
prevalent over wide areas, especially at high altitudes. 

Recent studies made by the Geological Survey have 
added much information in regard to the factors influ- 
encing stream flow when ice is present, and with a view to 
standardizing, so fiar as practicable, the methods for ascer- 
taining winter flow. Water-Supply Paper 337, entitled 
“The Effects of Ice on Stream Flow,” by William Glenn 
Hoyt, has been published and is available for free distribu- 
tion. This paper discusses the factors that influence the 
run-off during the periods of low temperature, the varieties 
of ice and their effect on the applicability of the laws of 
open-channel flow, and the collection and interpretation of 
necessary data. 
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Engineering Considerations in Connection 
with Passenger Elevator Systems 


BY ents 


Section 2. The Elevator Problem—Efficient Ope- 
ration—Signal Systems—Number of Cars 
Recuired—Work of An Elevator. 


HE design and construction of modern elevators is 

an art independent of the economic considerations 
due to the complexity of the problem, and the question the 
architect or his engineer is really interested in is the num- 
ber and division of elevators that would. most adequately 
fulfill the conditions of service now required in the highest 
type of office buildings. The fact cannot be denied that 
the growth and development of the “sky-serapers,” result- 
ing in buildings of the tyres sueh as the Woolworth and 
many others, has been made a possibility only by the prog- 
ress in the elevator industry. If the reliable, high-rise and 
high-speed elevator.had not kept rapid pace with the years, 
surely few towering buildings would now adorn the sky- 
line of lower New York. 

The primary functions of an elevator—which in every 
sense is a public conveyance, carrying not only employes, 
but tenants and visitors—are not altogether unlike that of 
a railroad train. It is designed for the vertical transporta- 
tion of passengers and thereby afford ready access to any 
floor of the building, while with regular train service the 
distances are, of course, horizontal, and all stations or 
landings are predetermined. Thus we see that in a com- 
mercial ‘building the elevator is an absolute necessity, and 
by insuring easy ingress and egress of the tenants and the 
accommodation of the visiting traffic, it helps to maintain 
the monetary return on the building as a whole. The many 
‘passenger elevators now installed in apartment houses make 
allowance for buildings of any height, but it is an open 
question as to whether the economic value of the pro>- 
erty is at all benefited by such action. In reality, the bur- 
den placed on these values by the installation of elevators 
as a convenience sometimes makes them an_ expensive 
luxury. 

The question of greatest importance would naturally lie 
in the solution of an adequate service for the high-class 
commercial buildings. A modern commercial office build- 
ing should be understood to signify that type of structure 
housing a tenaney of the usual classes occupying office 
space, and should not be mistaken for buildings devoted to 
any one kind of oceupaney, such as railroad or insurance 
companies. This would immediately bring out the consid- 
eration of the division so common in high-grade eommer- 
cial buildings—namely, the proper service of “local” and 
“express” elevators. 

The primary object of any subdivision is, of course, to 
allow the tenancy on the upper floors the same opportunity 
of reaching the ground level as often and with an equal 
celerity as those persons occupying the lower floors, and 
this must be economically accomplished. The efficient op- 
eration of an elevator system does not rest altogether on 
the economic division and disposition of the cars, as the 
human element ‘becomes one of the main factors. It is self- 
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evident, therefore, that the service of an elevator is limited 
not only by the different classes of passengers entering, 
riding and leaving the conveyance, but by the experience of 
the hall man or starter and his ability to understand the 
demands of traffic and the peculiarities of the elevator op- 
erators. 

It is now common practice to dispatch the various 
machines of an elevator system on a predetermined time 
schedule, thus avoiding to a great extent any confusion or 
It has been well 
established that the consecutive travel of elevators under 


overcrowding that would otherwise arise. 


schedule operation allows for a highly efficient service, not 
only in the handling of the traffic, but in the demand for 
power, which is thereby reduced to a minimum. 

The power diagrams shown in Fig. 1 point to the effect 
of poor and proper service under different conditions. The 
upper curve (a) was taken under test conditions and rep- 
resents the operation of one elevator. The load in the 
single car is approximately equal to the designed machine 
balance, ‘both on the up and down trips, and the number 
of stops correspond to the average per car mile under 
actual service in office buildings. This diagram is given 
mainly to allow for a proper understanding of the combined 
curve (b), showing the actual round trip operation of a 
bank of elevators in one of the tallest New York buildings 
at the early morning hour. The full or solid line eurve 
shows an excessive power demand due to an inconsistent 
“schedule,” the cars having been dispatched by a starter, 
who may be identified by (X), while the dotted or broken 
line curve shows the more expert handling under the econ- 
secutive dispatching by starter (Y). 

In order to avoid any unnecessary inconvenience to the 
tenants and the visiting traffic, and to maintain an effi- 
cient service at a minimum consumption of power, exten- 
sive signal systems have been resorted to in many instances. 
But, ‘almost without exception, elevator systems in com- 
mercial buildings are provided with one of many varieties 
of signaling devices. 

Though not the simplest, but without doubt the most 
efficient signal service now in use, is the automatic system 
of electric light indicators. Briefly described, the system 
is composed of a dynamotor supplying eurrent for the 
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maguets, push-buttons and lamps. At each landing 
or more sets of push-buttons are arranged for both 
“yp” and “down” signal, and over each elevator gate 
two lamps, one over another, to indicate the direction of 
ear travel, whereas each elevator is also provided with a 
signal lamp and a transfer switch or push-button. In addi- 
tion to this, it is quite beneficial to install a mechanical in- 
dicator on the ground or main floor so that the starter may 
be well informed as to the location of the different elevators 
and thereby exercise full discretion as to when to dispateh 
the next car. The general signal system operates in a man- 
ner approximately as described below: 

When a push-button is pressed for either direction at 
any floor, it actuates a magnet corresponding to that floor, 
which in turn signals to the operator in any approaching 
ear, thereby indicating a waiting passenger, and, accord- 
ing to the movement of the elevator, further contact is made 
with the outside signal lamps at that floor showing to the 
waiting person the car approaching that floor and its diree- 
tion. In a properly proportioned elevator system the trans- 
fer switch is seldom used, but in buildings where the travel 
becomes overtaxed during the rush hours, and an approach- 
ing car is filled to its capacity, the operator may press the 
transfer ‘button and thereby signal the ear following. 

ECONOMICAL CONSIDERATIONS. 

Having reviewed the development of elevators, leading 
through a discussion on the merits and disadvantages of the 
different types, and also the efficient operation of an ele- 
vator system, attention will now be given to the conditions 
affecting the number and division of elevators. Modern 
practice tends to show that the number of elevators required 
for any office building is really eoverned by the rhvsiea! 
aspects and conditions of that building. Wherever it is 
not practical to use a ear of large area, the number required 
will certainly be in excess of that necessary when large 
cars are used. It is not advisable, therefiore, to base any 
conclusions on the number of cars to adequately fulfill a 
certain condition, unless the unite area of the car be con- 
sidered. 

The formula given below is well substantiated, giving 
economical service as based on existing systems in the 
larger cities of the United States, and by which the num- 
ber of elevators required may be readily estimated. . Note 
should be made of the fact that the unit area of the elevator 
car and its traffie limitations have beer ineludel in the 
computation, where 

EK = A — 24,000 (1) 

Where (FE) is the number of elevators required for a 
building or any portion of same of a total gross area (A). 

A simple manner of deciding the floor height at which 
the express car should make its first landing, or the floor 
from which a local service should then be started, is sun- 
ported by many of the economic divisions of elevators now 
existing, and is as follows: 

f= (0:5 m2 2) (2) 

Where (f) is the floor at which the express run termi- 
(n) 
number of floors passed and served, and for buildings not 
exceeding 30 stories, may be used as the full height of the 


nates and local service is continued, and is the total 


structure, for above this height another “bank” or division 
may prove desirable. . 

The nominal running speeds of elevators customary in 
office buildings usually vary with the height of the strue- 


ture, and are also governed by municipal regulations. In 
New York City, up to a short time ago, the speed was re- , 
stricted to 400 feet per minute for locals, while express 
elevators were permitted a maximum of 600 feet per min- 
ute. On account of the many contemplated “tower” build- 
ings, the regulations were changed to permit of a higher 
running speed. ‘The figures given herewith represent the 
average load and speed combinations for various heights 
of buildings, together with the usual area of the elevator 
car as 1s consistent with the standard sizes manufactured: 


TABLE 1—RUNNING SPEEDS OF ELEVATORS FOR DIFFERENT 
BUILDING HEIGHTS. 


Bldg. Ht. Car \rea Load Speed 
(Floors) (Sq. Feet) (Pounds) » (Ft. per Min.) 
8 to 13 25 1700: 250-350 
14 to 22 30 2000 350-600 
23 to 30 40 3000 400-600 


It sometimes becomes necessary and is usually of in- 
terest to know the actual service derived from an elevator 
system. This may be accomplished by a test of actual con- 
ditions, or may be approximated by computation. Any 
formula that would lead to the desired results must take 
into consideration the time that a combined service occcu- 
pies. It is most essential that the operation of an elevator 
system be known in detail, for a poor service may affect 
the commercial value or revenue of the building. Besides 
giving full knowledge of the status of the passenger traflic, 
the cost of operation may also be deduced. 

The time an elevator occupies in starting at the main 
level and completing the entire rv 13 called a trip. But 
as the car must always return to its starting point or main 
landing, the rise going up and the distance of travel down 
are considered as one and termed a round trip. The total 
time occupied is usually known as the round-trip time, and 
always expressed in minutes. The formulas as given be- 
low ean only be used for an approximate estimate of the 
round-trip time, though the results obtained are well sub- 
stantiated by many tests of actual operation. In the com- 
putations, (Te) is the round-trip time for express elevators 
and (TI) is local time; (s) = the speed of the machine ex- 
pressed in feet per minute, while (n) is the number of 


floors served. Then 
‘Te! == [)\(25%s) =—. (671.00) tang 
=) (2575) Aom ale (3) 


Having now decided on a means for calculating the time 
of ‘total travel per hour, we may further, on a basis of 
average travel, deduce the miles traversed by the ear, in- 
clusive of over-travel, in that period of time. In the above 
and the other computations following, the sub-letter (e) is 
used to denote express, and (1) represents local operation. 
The mileage for a day’s operation is, of course, the total 
hours of service times the distance of travel in one hour. 
The hourly mileage is found as follows: 

Me = (n & 2) = (7X Te) 
Mi==) (2 <2)e= (7 Sa) _ (4) 

The (M) represents miles per hour, and the rest of the 
Now that the travel 
is known, the cost of operation may be readily ascertained, 
if we know the cost of the electricity used. The approxi- 
mate total current consumed per average hour of opera- 
tion may be computed by the formula below, in which (C) 


and 


nomenclature is as explained before. 


is the kilowatt-hour consumption, or: 


Ce (n < 115) = (100 & Te) and 
Cl =(n & 115) =~ (100 TI) (5) 


Il Il 
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The many factors entering into the operation of pas- 
senger elevators would affect the current consumption to 
a considerable extent, and these varying items may be men- 
tioned as the speed and load combinations, the number of 
stops and starts, including over-running, and the extent of 
the unbalanced load carried. Reference should be made to 


The Se lecaae: 


the diagrams in Fig. 1, heretofore explained. But the 
formula as given agrees with modern service under aver- 
age operating conditions for electrie traction systems, and 
where the drum type of elevator is used for slow-speed 
service the current consumption may be reduced by about 
10 per cent. 


Care and Operation of 


Carbon Brushes 
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Section 1. A Discussion of Brush Friction. 


N the average run of power plant and factory, very 

little study is given the subject of brush economy. In 
some cases the care and operation of brushes is in the 
hands of skilled and experienced engineers, with the selec- 
tion controlled by a purchasing agent on the basis of price 
alone. In other cases the selection is based upon proper 
engineering requirements, but the care and operation are 
not properly handled. In either case maximum brush é€con- 
omy cannot be secured. Failure to recognize the essential 
details of this subject is often responsible for the condi- 
tions in both eases. When it is realized that a conservative 
estimate of the possible saving in most eases in the opera- 
tion of a 100 Kw. generator may be placed at $240 per 
year, and a proportionate amount for any size of motor 
larger or smaller, the true proportions of brush economy 
are suggested. In what follows the writer will attempt a 
discussion of the proper selection, care and operation of 
carbon brushes, taking up the selection of same last, since 
this is based upon considerations of care and operation 
under certain conditions. In this section of the diseus- 
sion brush friction will be taken up. 


The coefficient of friction may be expressed as 6 = F/P. 
Where (F) is the frictional pull on the brush measured in 
a direction tangent to the commutator at the point of con- 
tact, and (P) the pressure of the brush on the commutator 
measured in a direction perpendicular to the commutator 
at the point of contact. The (P) pressure may easily be 
determined by a spring balance. ‘The quantity (#) has 
been determined in many Jaboratories and by the manu- 
facturers of carbon brushes, so that with these values 
known, the frictional pull with various pressure and at 
various speeds may be obtained for any machine without 
much trouble.» To illustrate a method in use, a view is 
shown in Fig. 1 of one corner of the brush laboratory of a 
brush manufacturing company. The machine in the fore- 
ground is the one used in the determination of brush fric- 
tion. It consists of a copper slip-ring driven by a variable 
speed motor, which permits peripheral speeds from 1,000 
feet per minute to 8,000 feet per minute. The rocker arm 
has four brush tholders, each taking two brushes, 3 inches 
long, 214 inches wide and 34 inch thick. The rocker arm 
is supported on a pin bearing, the friction of which is so 
small as to be negligible in comparison with the friction of 
the brushes. The rocker arm is prevented from rotation 
by a spring balance which gives the frictional pull. 

Brush jpressure in most cases is found to be variable, 
depending upon what the operator may think is best. Very 


- year. 


often the pressure is whatever it happens to be, with no 
thought given to what it should be. Let us now consider 
the saving which may be effected by the proper use of the 
proper brush. We will assume that we are dealing with 
brushes on a 100 Kw., 220 volt generator. We might have 
assumed a 110 volt machine, which would have doubled the 
current and would require double the number of brushes, 
and therefore have doubled our saving. The coefficient of 
friction of ‘brushes varies firom nearly zero to above 0.9. 
For high friction let us assume 0.6 and for good friction 
0.2. Let us assume 5 pounds per square inch of contact 
area as high and 2 pounds per square inch as good. About 
30 amperes per square inch is a fair average value for ear- 
rying capacity used by designers until within the past two 
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APPARATUS FOR ‘TESTING BrusH FRICTION. 

or three years, when the use of interpoles and high earry- 
ing capacity brushes have made possible the use of densi- 
ties of 45 to 60 amperes per square inch. Let us assume 
for this illustration a current density of 30 amperes per 
square inch of brush area. A 100 Kw., 220 volt generator 
delivers approximately 450 amperes, so that at 30 amperes 
per square inch 15 square inches of positive and 15 square 
inches of negative brush surface would be required, or a 
total of 30 square inches. The peripheral speed of the 
commutator is the speed at which a point on the commu- 
tator is traveling through space, and is, therefore, the prod- 
uct of the cireumference of the commutator and the revo- 
lutions per minute generally expressed in feet per minute. 
In modern practice this speed varies from very low values 
up to 5,400 feet per minute, and is getting higher every 
A few years ago 4,000 feet per minute was consid- 
ered about the limit, but the manufacture of very low frie- 
tion brushes has made possible the higher speeds. 
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For this 100 Kw. generator let us assume a peripheral 
speed of 3,800 feet per minute, which is a fair average 
figure. From the following formula we can now show the 
loss caused by friction: 


Wee [A x Podep eal 244.26 
Where W is loss, in watts; A is area of brush contact 
in square inches taken as 30; P is brush pressure in pounds 
per square inch taken as 5; ¢ is coefficient of friction taken 
as 0.6; and iS the peripheral speed of commutator in feet 
per minute taken as 3,800. ‘Since one watt equals 44.26 
foot pounds per minute, then 


Ww=([30X5 xX 6 X 3,800] -+ 44.26 — 7,727 watts. 


Or the loss is more than 7.7 Kw. Taking 1.5 cents per 
Kw.-hr. as a fair value for power, this loss is, then, equal to 
11.55 cents per hour, or in an 8-hour day equal to 92.4 
cents, which, in a year of 300 working days, amounts to a 
loss of $277.20. 

Now, considering good brushes and proper pressure as 
follows for use in the same formula—namely, A — 30; 
P = 2; ¢ 0.2; and A — 3,800—then 


W = [30 & 2X .2 < 3,800] — 44.26 — 1,030 watts. 
Then 1.03 & $0.015 < 8 


For comparison, then, 


Here the loss is only 1.03 Kw. 
>< 300 — $37.08 loss per year. 


we have: 

Brush friction loss under poor conditions.........$277.20 

Brush friction loss under good conditions......... 7.08 
Unnecessary loss per year ..................- $240.12 


It is from this, a helf-evident fact that the first cost of a 
good grade of brush is a very good and safe investment. 

Let us now consider a few of the other bad effects of 
too high brush \pressure, besides the loss of power shown 
above. The capacity of any generator or motor is limited 
by the permissible temperature rise, and the unnecessary 
friction. increases the temperature of the machine and 
therefore reduces its capacity. 'Too high pressure tends to 
cause the brushes to chatter, which increases the tempera- 
ture of the commutator, just as pounding a piece of metal 
rapidly will make it hot. In addition to this heating, the 
chattering causes the brushes to momentarily jump from the 
commutator, and as this draws an are between the brush 
and commutator, the brush becomes burned and pitted, the 
commutator black and burned, and the mica soon becomes 
high. If the brushes are abrasive, too high pressure will 
result in unnecessary wear of the commutator, and as com- 
mutators are expensive, this wear often becomes a high 
item in the maintenance cost of a generator or motor. 

It is desirable here to distinguish abrasiveness from 
hardness. By abrasiveness we mean the scouring or eut- 
ting qualities of a brush which does not in any way de end 
upon its ‘hardness, and may be determined by eutting the 
brush with a knife or by marking with it on paper. Some 
of the hardest brushes made have no abrasive material in 
them and will not wear even a slotted commutator per- 
ceptibly in several years. Likewise some of the softest 
graphite brushes are abrasive and will wear a commutator 
rapidly. Too high brush pressure will thus result in too 
rapid wear of the brushes and sometimes reduce their life 
to one-third or one-fourth of that possible. 

On the other hand, too low pressure is as detrimental 


as too high pressure. Low \pressure will cause poor con- 
tact between the brushes and the commutator, and force 
the current to pass from one to the other through a small 
are. This will burn both the brushes and commutator and 
produce high mica. The heat of the ares between brushes 
and commutator will also increase the temperature rise. 
Further, poor pressure produces a high contact drop, whieh 
will also heat the commutator and brushes. This high econ- 
tact drop and arcing caused by too low pressure frequently 
heats the brushes to a red heat, or, as we say, “to the glow- 
ing point,” which is always accompanied by pitting or dis- 
integration of the faces of the brushes. This again reduces 
the available contact area and inereases the current density 
through the balance of the brush. The bad effects of too 
low brush pressure are greatly aggravated when the com- 
mutator is slightly elliptical or runs unbalanced. 

Whether the pressure is high or low, great care should 
be, but seldom is, exercised to get all the brushes on one 
machine at a uniform pressure. The writer has frequently 
found machines where the pressure on any brush would not 
be, normally considered, too high or too low, yet, due to 
an unequal pressure, the machine operated very poorly. If 
the pressure is unequal, the brushes with the ‘highest pres- 
sure will carry the highest current. In many cases the 
writer has found some brushes on a machine carrying three 
or four times as mueh current as other brushes, due to this 
variation in This excessive current may be 
enough to burn off the pigtails, overheat the brushes, and 
cause glowing and pitting of the brush faces. The best 
value of brush pressure should be determined for any ma- 
chine by trial, as it is influenced greatly by local condi- 
tions. The writer ordinarily recommends a pressure of 
from 1.75 to 3 pounds per square inch of contact surface 
flor generators, and from 4 to 7 pounds per square ineh 
for sueh machines as erane motors and railway motors 
where vibration is comparatively severe. However, these 
values are given only as an indication of best average prac- 
tice, and are not always the best to use. 

An excellent methog for increasing the efficiency of ma- 
chines when in doubt of brush operation is to give a brush 


pressure. 


manufacturer as much detail as possible regarding the ma- 
chines and their operating conditions, and permit their 
engineers to determine the grade of brush and the best 
pressure. Such recommendations will be based upon ex- 
perience obtained from thousands of different machines op- 
erating under different conditions, and, while their recom- 
mendations are not infallible, they will nearly always hit 
the mark. 

Some of the causes of sparking at the brushes will be 
taken up in the next section of this article. 


Meeting of Society for Electrical Development at 
Philadelphia. 


The Society for Electrical Development announces that 
their annual meeting will be held at tthe Bellevue-Stratford 
Hotel, Philadelphia, on Monday, June Ist, at 10 a.m. The 
object of calling this meeting at this time is to enable those 
who are attending the N. E. L. A. convention at Philadel- 
phia to also attend the annual meeting of the society. At 
this meeting new directors will be elected, and immediately 
following there will be held the annual meeting of the 
Board of Directors, at which the officers for the coming 
year will be elected. 
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Porcelain High Tension Line Insulators 


BY R. L. SHEARER, TRANSPORTATION EQUIPMENT INSPECTION BUREAU, NEW YORK CITY. 


Some Practical Details of Design and Operation of 
Insulators. 


HE manufacture of porcelain is one of the oldest known 

arts, yet it is only during recent years that it has been 
used to any great extent for electrical purposes. Porcelain is 
particularly suitable for high voltage insulation, as it has 
high insulating value; is homogeneous, giving uniform dis- 
tribution to electrical strains; is practically waterproof; 
has high mechanical strength; can be moulded into various 
shapes; does not deteriorate, and it will stand sudden and 
extreme changes in temperature. Electrical porcelain, 
chemically considered, is a double silicate of sodium or 
potassium and aluminum. It is composed of flint, feldspar, 
kaolin or china clay and ball clay. These are fused into 
a homogeneous mass at extremely high temperatures, with 
a material (porcelain) as the result which, so far as known, 
remains unacted upon by natural forces flor an indefinite 
period. 

The design of the high tension insulator depends on 
the mechanical and electrical characteristics of transmission 
lines when subject to the worst conditions to which they 
may be put in practice. It is usual practice to test all de- 
signs to their ultimate strength by immersing in oil and 
puncturing to ascertain the flashover value when subjec: 
to a heavy rain, and to test mechanically to destruction 
by applying foree in a manner in which the insulator will 
be obliged to carry a load when in actual line service. 
Rain tests on pin type insulators have usually proven most 
unreliable, due to angularity of the spray, its fineness, 
rate of precipitation, velocity, temperatures, distance of 
nozzles from insulator, time element, ete. 

Suspension insulators need to be manufactured with 
great care to attain uniform electrical and mechanical echar- 
acteristics. Of prime importance is the electimcal strength 
of the units, inasmuch as that unit adjacent to the line wire 
may at times be subject to its full flashover potential. It 
is important, therefore, that such units be capable of re- 
sisting potentials up to fashover with a eed ~arein of 
safety. Suspension strain insulators may be used in any 
position, and no fear need be entertained of failure due to 
the wetting of all surfaces, as provisions are made for 
sufficient leakage distance to prevent appreciable leakage, 
even when subject to the worst possible conditions. 

The pin type line insulators are usually built wp of two 
or more parts. In large pin type insulators, designing of 
the parts so that they will have a hich flashing potential 
compared with the stress which they have ‘to carry: at flash- 
over on complete insulator, permits of a test factor of 
safety. In the suspension insulator ithe section length is 
reduced so that the entire insulator flashes before the 
tested or flashing potential for a part is reached. Through 
its inherent design, the suspension type of insulator is 
better able to withstand puncture than the pin insulator, 
yet when making a selection careful attention should be 
given to this phase of the design. The practical limit of 
the pin type insulator as at present developed is approxi- 
mately 60,000 volts, because above this voltage the ex- 


cessive pin length weakens the leverage, the necessarily 
small separation of pin and conductor solicits puncture, 
and the dimensions, weight and cost becomes excessive. 
The main advantages of the suspension type of insulators 
are adaptability, portability, simplicity of construction, 
somewhat better protection from lighting, and mechanical 
advantage due to reduction of tower strain. 

It would appear that towers using suspension type in- 
sulators would necessarily have to be taller and more ex- 
pensive than those using the ipin type insulator. This is 
not the case, however, as the extra height required by hay- 
ing the crossarms above the conductors is compensated for 
by having the ground wire lower relative to the crossarm, 
but in the same relative position to the conductor. Of 
course, there is considerable difference in the crossarm 
stresses, but this is not sufficient to cause any appreciable 
cifference in the cost of the ‘tower. Insulators, when used 
on steel towers with grounded metal pins, are subject to 
much more severe voltage strains than when used on wooden 
poles with wooden crossarms, and it is necessary that 
greater care be taken in their selection and ‘that a greater 
factor of safety be allowed. At high frequencies and with 
suddenly applied potential, such as would come from a 
condenser or lighting discharge, puncture is much more 
likely to oceur, and due consideration has not, as a rule, 
been given to this fact. For this reason one should observe 


‘proposed designs from this standpoint, and, if possible, 


should make high frequency tests, or at least puncture 
tests under oil. 

An insulator which has a surface arcing characteristic 
can never have a tested factor of safety greater than one 
at flashover. ‘An insulator has a tested factor of safety 
when the air path from conductor to pin ior support is 
broken down before a flashing point is reached on any sec- 
tion. By adding another unit the tested factor of safety 
would be increased. This latter will be ‘true as long as the 
path over the surface shunting the air path will maintain 
a drop in potential equal to that necessary to rupture the 
air path. The amount of depreciation which an insulator 
will stand and not lower its rating depends wpon the ex- 
cess in surface insulation between the points where the 
are forms. The surface not only prevents a serious loss of 
current, but is responsible for the potential gradient over 
the surface of the insulator, which is of no little impor- 
tance. 

The resistance of an insulator must be determined by 
taking the width into account as well as the length of leak- 
Surface resistance will'vary directly as to 
The petticoats imerease 
In this 


age path. 
length and inversely as to width. 
the resistance of the lower surface 100 per cent. 
manner a ‘high surface resistance can be obtained with 
small diameter. 

In service the insulator must withstand two classes of 
stress—that of the line at normal frequency and voltage, 
and that of the high frequency surge. The insulator must 
operate indefinitely under the normal line potential, which 
affects every insulator on the system. The surge, however, 
may throw a very high stress on a few of the insulators, 
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but only for an extremely short time. For reliable opera- 
tion, no insulator should puncture or fail by flashing or 
spilling. To produce 100 per cent reliability avainst flash- 
ing or puncture would require a very large investment in 
the line, but it is possible to obtain a high degree of relia- 
bility at moderate cost by using the suspension insulator. 
In order to increase the reliability against puneture, it is 
common practice to test insulators at a potential several 
times that of the line; this weeds out a number of weaker 
insulators, but owing to the time element in breaking-down, 
does not insure reliability nor uniform strength. 
Mechanical strength of insulators with metal parts ce- 
mented to porcelain. There has apparently been no 
great difficulty in securing desired strength when porcelain 
is cemented to porcelain, but there is some doubt existing 
as to the exact mechanical value obtained in the cement- 
ing of porcelain ito metal, as there have been some reported 
failures of large pin type insulators where a large pin has 
been cemented into the insulator. Consideration of the rel- 


ative coefficient of temperature and elasticity for porcelain 
and iron seem to indicate that the two could be used to- 
gether successfully for the range in temperature and me- 
chanical stress to which the insulator would be subject. 
Porcelain has a tensile strength of approximately 2,500 
pounds per square inch. Good cement has a shearing ulti- 
mate’ of over 1,600 pounds per square inch. By making 
the gripping surface of the pin and pin hole efficient, the 
full shearing strength of the cement is developed and a 
high mechanical ultimate is obtained. Insulators may be 
designed so that the pin will pull without breaking the 
porcelain for the same ultimate by changing the diameter 
of pin and gripping surface so that the shearing strength 
of the cement is reached before a breaking stress is devel- 
oped in the porcelain. 

These points, as outlined, show the difficulties to 
be guarded against, and indicate the tests which can be made 
to advantage to check design and manufacture and in- 
sure a good, reliable insulator. 


Characteristics of IR C. Circuits 


BY A. H. TIMMERMAN. 


Section 3. The Effect of Capacity and Reactance in 
A. C. Circuits. 


NE feature of the alternating current cireuit on which 

we have not touched is that of a condenser, or capacity 
in the cireuit. This is assuming more importance from the 
standpoint of the central station manager, due to the fact 
that by its introduction into the circuit, the lag of the cur- 
rent on the impressed electromotive force can be decreased. 
The effect of capacity in the cireuit is indicated in Fig. 14, 
which shows a current which reaches its maximum value 
before the maximum value of the electromotive force is 
reached, and for comparison with previous curves we are 
showing this current leading the electromotive force by an 
angle of 45 degrees. Currents which lead the electromotive 
force by as large an angle as this are seldom found in prac- 
tice, except in the charging currents of long transmission 
lines, the capacity of which is large. 

The effect of capacity in the cireuit is in every way 
similar, but opposed to the effect of reactance. In other 
words, while reactance produces a lag, capacity produces a 
lead in the current. It is, therefore, not difficult for us to 
see the effect of the introduetion of resistance, reactance and 
capacity in the same cireuit. By properly adjusting the 
capacity and the reactance we can produce currents which 
are exactly in phase with the electromotive force, or leading 
or lagging behind it by any angle, less than 90 degrees, 
desired. In a cireuit containing nothing but capacity, the 
current leads the electromotive force by exactly 90 degrees. 

The leading current due to capacity in the cireuit is 
shown nicely in Fig. 14, which represents a cireuit contain- 
ing resistance and capacity so divided that the voltage used 
to overcome the resistance is just equal to that required 
across the terminals of the condenser. The current now 
leads the electromotive foree by 45 degrees, that is, both 
the zero and maximum values of the current occur 45 de- 
grees before the corresponding values of the electromotive 
force. 


The power curve W is similar in every way to that 
shown in Fig. 13 for a circuit containing resistance and 
reactance, except that it has been displaced to the left a 
distance of 45 plus 45 or 90 degrees. The meaning of that 
portion of the curve below the horizontal axis, or the nega- 
tive power given by the generator represents the discharge 
of the energy stored up in the condenser. This energy is 
stored up in the form of an electrostatic field instead of 
electromagnetic field, as in the case of the reactance, and it 
should be noted that the power delivered by the generator is 
of a fluctuating character. This curve represents conditions 
in an unloaded long transmission circuit, in which the 
charging current is largely due to the capacity of the 
lines. As the load comes on the current curve shifts to the 
right, until it is finally in phase with the electromotive 
force. As such lines are usually loaded with a partially in- 
ductive load, this shifting of the phase will continue as 
more load is applied, until the current lags behind the 
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Fic. 14. Curves SHOwING EFrFrect oF CAPACITY IN A CIR- 
CUIT. 
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electromotive force. It frequently happens that the charg- 
ing current of the line is so great that as an induetive load 
is applied, the ammeter actually shows a decrease in cur- 
rent, due to the fact that the current and electromotive 
foree come more nearly into phase. If the transmis- 
sion line had no resistanee, the charging current could lead 
the electromotive force by 90 degrees. The resistance of the 
line, however, will modify this to some extent giving a 
value of the angle of lead somewhere between zero and 
90 degrees. 


CURRENTS IN A DIVIDED CIRCUIT. 


10 AMP 


5.18 AMP 


OHMIC DROP OR E.M.F. 


OHMIC DROP 


AD=2 X10 X COS 75° 
=20X0.259 
=5.18 AMP. 


Fig. 15. Reuations WHEN CaApaciry AND REACTANCE ARE 
IN PARALLEL IN SAME CIRCUIT. 


The relation between effects of capacity and reactance 
are utilized for raising the power factor of the cireuit by 
means of a synchronous motor. This condition is reached by 
overexciting the direct current field of the motor. This 
causes the synchronous motor to draw a leading current 
from the line, and inasmuch as the induction motors which 
are also connected to the line are drawing lagging currents, 
the leading current drawn by synchronous motor may be 
so adjusted that the resultant current drawn from the line 
is in phase with the generated voltage. 


It may be interesting to note the peculiar effect of ca- 
pacity and reactance in parallel branches of the same cir- 
cuit. Let us assume as in Fig. 15 that we have one branch 
of a cireuit with sufficient resistance and reactance to cause 
the current to lag behind the impressed electromotive force 
by an angle of 75 degrees, while in the other branch of the 
circuit we have resistance and capacity sufficient to produce 
a current leading the electromotive force by an angle of 75 
degrees, and assume that the current in each ease has a 
value of 10 amperes. If we combine these two currents 
in parallel we find a resultant current in the main circuit 


Fic. 16. Curves or Execrromorive Forcrs ror A THREE- 


PHASE GENERATOR. 


of only 5.2 amperes. In other words, the current in either 
branch of the circuit is greater than the current in the wire 
leading to the two branches. This would seem at first sight 
a little difficult to explain, but the truth of the matter is 
that the condenser is discharged into the reactance, and the 
reactance discharged into the condenser. In other words, 
there are local circulating currents which are greater than 
the current in the combined cireuit of the two. 

Up to this point we have limited our discussion to that 


of the single phase alternating current circuit. The question 
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Fic. 17. Power Curves or a PotypHase Crrecurr. 
now arises—what is meant by a polyphase current, and 
how does it differ from the ordinary single phase current? 

The armature of a 3-phase generator is so wound and 
connected that the electromotive forces taken from the 
slip rings are not in the same phase. One electromotive 
force is identical with that taken from a single phase gen- 
erator. A second electromotive force in the circuit lags be- 
hind this first one by an angle of 120 degrees, while a 
third lags behind the second by an angle of 120 degrees. 
This third electromotive force is in advance of the first 
electromotive force by 120 degrees. In other words, each 
electromotive force is 120 degrees behind one of the re- 
maining electromotive forces, and 120 degrees in advance of 
the third. This is shown clearly in Fig. 16. 

Assuming a cireuit with a power factor of .707 there 
are shown in Fig. 17 the corresponding power curves of 
the polyphase cireuit. If we add together all of the posi- 
tive portion of the curve and subtract from this the nega- 
tive portion, we obtain the straight line shown which is 
labeled “Resultant Power.” From the fact that this re- 
sultant power is constant, the polyphase cireuit in distine- 
tion from the single phase circuit is called one of constant 
or unfluctuating power. The same reactions go on as in 
the single phase circuit. Power is stored up in the mag- 
neti¢ field and then returned to the generator, but the con- 
ditions remain such that the power furnished by the gen- 
erator at any instant from all three phases is constant while 
that furnished by any individual phase, if we may so con- 
sider it, is fluctuating in the same manner as in the single 
phase cireuit. 


The production of tungsten ore in 1913 was 1,525 tons, 
valued at $640,500; 1,330 tons, valued at $502,158, in 1912; 
1,139 tons, worth $407,985, in 1911; and 1,821 tons, worth 
$832,992, in 1910. As heretofore, the Boulder County field, 
Colorado, was the largest producer, with an estimated out- 
put of 953 tons of ferberite in 1913, against 812 tons in 
1912. Prices were better during the year than in 1912, and 
ranged from $6 to $7.50 per unit of 20 pounds of tungsten 
trioxide. 
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Conditions, Practice and Development in 


English Central Stations 


BY CECIL TOONE, AN ENGLISH CONSULTING ENGINEER. 


Rate Considerations for Light and 
Power Service. 


Setcion 6. 


what follows a general review of rates for electric 


[* 

service 
sented, with occasional reference made to continental prac- 
tice where this seems farther advanced along the same 
lines. 


as existing in the United Kingdom is _ pre- 


The average consumer's opinion is that electrical 
energy should be sold at so much per unit, at all times and 
for any purpose. To electrical engineers it is needless to 
point out the why and wherefore of scientific tariffs, and 
as regards the publie the attempt is hopeless. 

In the present state of electrical development, bulk 
consumers can be supplied more cheaply than others, and 
it is an important matter to encourage day loads. Whether 
or not this will always be so is a question. Doubtless, as 
stations approach 100 per cent load factor, there will be 
less justification for encouraging day loads by reduced rates, 
and the percentage magnitude of the evening peak will 
become unimportant, but it seems inevitable that the small 
consumer should always represent a proportionally greater 
capital outlay by the station. At present the most logical 
and generally applicable rate seems to the writer to be a 
minimum annual charge determined by the capital cost of 
the consumer to the station, and a charge per unit which 
shall be the same for all consumers. Perhaps the public 
may be educated up to this system—which is already in ex- 
tensive use—but it is undeniable that they now regard any 
other than a flat rate with suspicion. In the moving picture 
field, for instance, the distinction between lighting and 
power rates has caused much dissatisfaction. In many 
small provincial towns the moving picture load is confined 
to evening hours and represents an appreciable fraction of 
the whole demand, yet it is impiossible to convince show- 
men that the best terms to which they are at present en- 
titled are theater rates. A favorite argument is that gas 
is obtainable at so much per eubie foot at any time and in 
any quantity, the only distinction being a comparatively 
small discount to wholesale users. Why, then, ask the ex- 
ponents of this creed, cannot electricity be supplied on 
similar terms? From the consumer’s point of view—which 
must be considered—it certainly does seem unfair that he 
should be penalized for the deficient development and de- 
fective system of electricity generation and supply. It 
is up to supply engineers to increase the demand from 
their mains, to install storage cells if necessary, and to se- 
lect generating units and methods and means of distribu- 
tion so that the fixed charges against every consumer are 
as nearly as possible proportional to his consumption. This 
must be done while allowing present consumers as much 
freedom as possible in nature and extent of demand, and 
ultimately it should be possible to supply everyone at a flat 
rate, with perhaps a sliding scale of discount to large con- 
sumers. This form of rebate is understood by everyone, 
though it is often quite illogical. 

EXISTING RATES. 
In many, if not most, central station areas in this coun- 


try, alternative rates are available for domestic service, and 
the fact that the option of a flat rate is given where a 
scientific tariff is also in vogue inspires confidence in the 
latter. The supply authority can, of course, arrange that 
the flat rate yields them an adequate return in any ordi- 
nary case. The most common rates are flat rates and 
charges on the Wright maximum demand system, different 
terms being arranged for domestic lighting, theaters, shop 
lighting and power. Generally the retail power rate is 
about half or one-third the lighting rate, but special ar- 
rangements are invariably made for bulk supply. 

Restricted hour or two-rate schedules are popular. The 
former is jparticularly useful in supplying small industrial 
loads, since it definitely improves the station load factor 
while rendering energy available to the consumer at prices 
much lower than could otherwise be afforded. In Bradford, 
for instance, consumers prepared to dispense with supply 
between 4 and 6 p. m. from October to February can ob- 
tain current for lighting and power at 3.8 and 14 cents 
per unit, respectively. Two-rate systems, in which differ- 
ent flat rates are charged between certain hours of the day, 
irrespective of the application of the current, are fairly 
popular, particularly on the continent. Time switches and 
two meters, or a meter with two recording trains, are needed 
in such eases, but their cost is less than that of an installa- 
tion ‘with two meters and dual wiring. 

Various applications of the Hopkinson differential prin- 
ciple of charging are to be found in the Wright, Norwich, 
Detroit, contract demand, Glasgow, Metropolitan and Tele- 
phone systems. Space limitations prevent detailed treat- 
ment of these. Readers who have not already done so 
should certainly consult Mr. Seabrooke’s dlassie paper be- 
fore the English I. E. E. (Vol. 48, pp. 376-412). Mr. Sea- 
brooke advances many arguments in favor of the telephone 
tariff. In this rate a primary charge is made of so much 
per annum on the lighting cireuit wattage—exdluding con- 
venience and decorative lamps—plus, say, 2 cents per unit 
for all energy consumed for lighting or other purposes. 
The use of “other apparatus” is distinctly encouraged, and 
the system has given good results in the Marylebone area. 
The arguments against this system are fairly presented by 
the discussion on the above paper. 

The maximum demand system is extensively employed 
in the United Kingdom—generally in the form of so much 
per unit for the first hour’s (or two hours’, ete.) use per 
diem at maximum demand, and then a much lower price 
per unit for additional energy. Essentially the same sys- 
tem is often disguised as a fixed charge per annum for 
each lamp of specified candle power, plus a certain rate 
per unit up to an amount equal to the fixed charge, and 
then a much smaller charge for further units. The true 
maximum demand system encourages uniformity of demand, 
but, unfortunately, goes further and tends to restrict eon- 
sumption, the consumer fearing to incur unwittingly an 
inordinately heavy bill. In order to distribute fixed and 
running charges equitably between various consumers, 
Kinzbrunner suggests (for English conditions) a sliding 
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seale of 1.9, 3.0, 6.6 and 11.4 cents per unit, according as 
the average daily demand extends over 10, 6, 2 or 1 hours. 

Table I is interesting in connection with the question of 
minimum fixed charge per annum for domestic’supply. The 
data presented are based on a valuable mass of statistics 
published a year or two ago, and relate to residences and 
flats of various sizes. The bracketed numbers indicate the 
number of cases on which averages are based. Up to 10- 
roomed dwellings the averages are very useful; for larger 
establishments, averaging becomes risky. 


TABLE I.—MINIMUM FIXED CHARGE PER YEAR FOR 
DOMESTIC SERVICE. 


-—— Residences —_, ‘ in 
aS Flats ———\, 
Total Total 
Average Kw. Lighting Average Kw. Lighting 
No. of charge per watts charge per watts 
rooms. room per yr. installed. room per yr. installed. 
$3.30 547 ( 8) $4.75 625 (50) 
6 5.20 665 (32) 4.85 700 (62) 
ue 5.25 798 (49) 5.30 880 (58) 
8 5.95 1090 (47) 7.30 1047 (19) 
9 5.20 1161 (44) 6.50 1291 ( 6) 
10 6.15 1540 (75) 
rt 6.90 1770 (41) 4.75* L4a 55 i) 
12 6.70 1870 (70) 
14 6.00 2310 (45) 
18 7.30 3200 (14) 
22 7.70 4246 ( 8) 


* Appears to be abnormally low. 
CONTRACT RATES. 


Contract rates at so much per lamp per annum were 
used in the early days of electricity supply as being the 
simplest rate possible, and as requiring no meters, which 
were then costly and unsatisfactory. Today a return to 
this system of charging is being made in the supply of 
large numbers of industrial workers, owing primarily to 
the simplicity of the system and the predetermined liability 
which it places upon consumers. Contract tariffs in con- 
junetion with current limiters (to prevent waste and abuse) 
and no meter have proved very useful in encouraging small 
consumers, and the central station is spared the cost of 
providing meters and saved the loss often incidental to the 
use of small meters. Elimination of meter reading and up- 
keep, capital charges on meters, and cost of biling may 
easily save $1.00 or $2.00 per consumer per annum, besides 
saving loss to the station or penalization of consumers by 
negative or positive meter errors, the importance of whic’ 
is exaggerated where large numbers of small meters are 
in use. Meter rent which must be paid directly or indi- 
rectly—also represents a disproportionate item in small in- 
stallations. Experience proves that current limiters meet 
with consumers’ approval while safeguarding fully the in- 
terest of the central station. An interesting form of limiter 
has been introduced which enables consumers to exceed the 
prescribed maximum demand a certain number of times 
per quarter on insertion of a coin in the apparatus; an 
automatic thermal device restores normal limiter working 
after a certain interval. 

Contract tariffs up to a certain predetermined demand 
and a special rate per unit thereafter are in considerable 
use on the continent, a special meter being required. Gen- 
erally speaking, complex tariffs and automatie apparatus 
for use therewith find greater application in France and 
Germany than ‘here. It is only fair to add that very good 
results are generally achieved. Tihis supports the conten- 
tion that for some years to come special tariffs must be de- 
vised to suit the conditions and encourage development in 
each particular supply area. 

DOMESTIC AND INDUSTRIAL PRICES PER KW. HOUR. 

Average lighting tariffs vary from 8 to 10 cents per 


unit in small towns: in this country and from 6 to 8 cents 
per unit in cities. Current for power purposes is usually 
sold retail at from 3 to 6 cents per Kw.-hr. in small un- 
dertakings and from 2 to 4 cents in cities. An important 
association of engineers (the “Point Fives’) was formed 
in 1912 by those who supplied enengy for domestic pur- 
poses at 0.5d. (1.0 cent) per Kiw.-hr. Originally there 
were eight members; now there are seventeen (vepresent- 
ing as many supply undertakings). The technical impor- 
tance of the association has increased rapidly. Doubts 
have been expressed as to whether sufficient account has 
been taken of standing charges by some of the members 
and as to whether it is wise to supply at 1.0 cent when 
there is so much business to be done at 2.0 cents, and the 
efficiency of apparatus constantly inereasing. It would 
certainly be too much to say that supply at 1.0 or 2.0 cents 
per unit is justifiable in all cases, but the stability and good 
work of the “Point Fives” are beyond doubt. 

Special prices are quoted to large power consumers; in- 
deed, an infinity of concessions are granted (and justified) 
in individual cases. Bulk supply is usually at high tension, 
and the price charged varies according to the total con- 
sumption, the load factor, and whether the consumer or the 
supply authority installs and maintains the necessary trans- 
former and switch gear, ete. ‘Simple tariffs are much less 
important than in domestic supply. Where a large amount 
is concerned, the works manager is prepared to go to much 
trouble to secure the most favorable quotation for the en- 
ergy he requires, and the sliding scales in vogue take into 
account the total consumption per annum, and usually the 
load factor, or, what amounts to the same thing, the units 
per annum per Kw. of maximum demand. 

There has been much discussion as to means whereby 
industrial consumers operating a load of poor power factor 
may be penalized for the extra copper which they require 
to be placed in generators and mains without (at present) 
yielding any return to the station thereon. Arno (Italy) 
has devised a “complex” meter to record kilo-volt-amperes, 
and tests are being made in North Italy, charging consum- 
ers so much per unit for true power and so much for watt- 
less current. There is some doubt as to the present legality 
of this system, but its equity appears undeniable. 

In Glasgow large power users are supplied at rates 
varying from 1.5 to 1.0 cents per unit. In the South Wales 
coal fields energy is supplied at from 10.7 to 0.7 cents per 
unit (on a Merz seale), according to the load factor of the 
demand. On the Tyneside and Clyde and in the North Met- 
ropolitan area large consumers are supplied at 0.6 to 0.7 
cents per unit. The Lancashire Power Company supplies 
at 0.9 cents per unit, plus a fixed charge ranging from $30 
to $15 per Kiw. per annum, and the Yorkshire Power Com- 
pany supplies its largest consumers at 0.5 cents per Kw.-hr. 

Charges for power supply in a typical provincial town 
of medium size range from 3 cents per unit for loads of 14 
per cent load factor to 2.34 cents for 25 per cent and 2.0 
cents for 40 per cent load factor. Under restricted hour 
limitations, power is supplied at 2 cents per Kw.-hr. up to 
5,000 units per quarter and at 1.75 cents for 25,000 unis 
or over. The ordinary rower tariff is here 4 cents per unit, 
with 1 per cent rebate for every 500 units up to 1,250 per 
quarter, and thereafter 3.0 cents per unit, flat rate. 

RENTING OF MOTORS. 

This is a matter of great importance in developing all 

industrial motor loads. By undertaking the hire or hire- 
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sale of motors, a supply authority insures the use of satis- 
factory machines and obtains clients who—by their con- 
servatism or lack of capital—would ‘hardly install motors 
under any other cireumstances. Once a footing is obtained 
for electric power, its development is rapid and automatic. 
Payments in respect to the motor may be include! i the 
price for current, if the latter is sold on the fixed plus unit 
charge system, but it is generally better to keep the motor 
payments quite distinct. Opinions differ as to whether the 
station should maintain and repair machines leased on the 
above terms. 
TYPES OF METERS. 

For direct current circuits, electrolytic and magneto- 
motor meters of the unbraked (“O. K.”), braked unipolar 
(mercury), and watt-hour ‘types are all in use. Thomson 
dynamo-motor and Aron meters are user for either direct 
or alternating current measurements; induction (watt-hour) 
meters are suitable for alternating current only. Ampere- 
hour meters—particularly the Bastian and Wright electro- 
lytic types and Chamberlain and Hookham mereury-motor 
meters—are most used in d. ¢. systems. The constaney of 
supply pressures is such that these meters can safely be 
calibrated to read watt-hours. ‘The great advantage of 
ampere-hour meters is the elimination of shunt losses which 
are so serious where many small meters are used. For in- 
stance, a small German undertaking found recently that, by 
using watt-hour meters, it was losing about 35 units per 
annum on each instrument, while in many cases the con- 
sumer’s demands average only 30-35 units per annum. Such 
a loss is naturally sufficient to determine the profitable or 
unprofitable operation of a small undertaking. 

Peak meters, average demand meters, and double and 
multiple tariff meters are in use, particularly on the con- 
tinent. Prepayment meters are very popular in industrial 
districts, flats, ete., where tenancies are short and bad debts 
liable to be contracted. Prepayment meters are used in 
about 100 supply areas in this country, and in fully half 
of these cases the Mordey-Fricker instrument is used. The 
use of token meters avoids locking money wp in meter cas) 
boxes, but imposes unreasonable hardship or inconvenience 
on the poorest consumers who must needs “invest” their 
money which ean ill be spared or buy tokens one or two 
at a time. 

AGRICULTURAL AND VILLAGE RATES. 

Overland distribution schemes in this country are con- 
fined to industrial and mining localities, and there being 
few waterfalls in agricultural districts worth electrical de- 
velopment, little progress has yet been made in the appli- 
cation of electricity to agricultural power duties. On the 
continent—particularly in Switzerland, France and Ger- 
many—eood results have already been obtained and special 
rates arranged to suit local cireumstances. There is a ten- 
deney to perform grinding and root cutting, ete., on winter 
evenings, and during harvest it is diffieult to avoid abnor- 
mal peak loads. The best system which the writer has met 
with depends on a group of farmers contracting for a cer- 
tain maximum demand at so much per annum and then 
lending each other their “right of demand,” just as they 
may profitably purchase and work cooperative.™ the heavier 
electrical equipment needed. 

In village supply undertakings, sinc: a plant .“ten uns 
only during lighting hours, the rate per un.i is :eeessarily 
relatively high in order to cover during this =nort period 


the whole daily share of the fixed charges. }° ayricu!:;ral 


or other power loads (pumps, saws, shopkeepers’ and 
tradesmen’s machines, ete.) can be supplied during the day, 
the case is altered. Large houses in the neighborhood en- 
tertaining large parties at intervals may complicate the case 
considerably by requiring exceptional standby plant in 
the station. From 12 to 16 cents per unit is often obtained 
in village supply undertakings. At 12 cents electricity can 
generally compete with gas at $0.84 per 1,000 cubic feet, 
but it often happens that a small central station can be oj- 
erated profitably where no gas works could find a living. 


Details of Electrical Decorations for Atlanta Meet- 


ing of Shriners. , 
BY CARROLL B. M’GAUGHEY, CHAIRMAN OF COMMITTEE ON 
ARRANGEMENTS. 


For some weeks past a committee has been at work on 
special electrical decorations for the annual meeting of the 
Imperial Council of the Ancient Order of the Mystic 
Shrine at Atlanta, Ga., May 11th to 16th. ‘These decora- 
tions will make use of the extensive white way installed in 
Atlanta, and embody designs that are not only individualis- 
tic and artistic, but in keeping with the latest and best in 
the art of electrical display and illumination. Inasmuch as 
none of the electrical decorations planned have been in- 
stalled at this writing, they can only be shown by means 
of the designs on which the decorations will be based, 
which, however, indicate the effects produced very conserv- 
atively, as itests of models already made have shown. The 
nature of the particular designs and the layout of the dis- 
play and decorations are as follows: 

As shown on the map presented herewith, from the 
Terminal ‘Station on Mitehell street in Atlanta to White- 
hall street, and along Whitehall and Peachtree streets to 
Ellis street, and on one block of Luckie street between 
Peachtree and Forsyth, the style of design shown in Fig, 1 
will be used, mounted on the white way posts. There will 
be 137 of ‘these designs installed on these streets. ‘This de- 
sign is 6 feet from the arm-of the post to its top, and 30 
inches wide, with tlhe camel in the center of the enclosure 
14 inches high. The design is made of sheet iron, painted 
white, with the camel molded from a special plaster com- 
position and painted natural color. The Shrine emblem is 
punched in the metal, with red celluloid covering it, giving 
a transparent appearance and standing out in contrast with 
the white of the design when lighted. On two sides of this 
design appear the word “Welcome,” and on the remaining 
two sides the word “Yaarab,” the name of the Atlanta 
temple. The name of other temples will appear on the 
other posts along Peachtree street. This design is so ar- 
ranged that when the top globe of the white way is removed 
it exactly fits the glohe support and is illuminated by the 
eenter light. 

In Fig. 2 is shown the type of design to be used on 
Marietta street and North Pryor street from the Union 
Station to Edgewood avenue. Of this type 80 will be in- 
stalled. In this design the emblems are molded from spe- 
cial composition, painted white, and supported on metal 
bases painted a green color. The large crescent is 36 inches 
high, and placed on the center light support of the white 
way post, with the smaller designs on each of the four other 
supports. From the top of the center crescent hangs a 
500 watt lamp, completely frosted, while in the center of 
each star of the smaller emblems a 25 watt tubular, all- 
frosted lamp is mounted. All of these lights are fed from 
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the regular post wiring cireuits, the design being so wired 
with plugs that connections can be readily made. 

In Fig. 3 a post design for Broad street is shown, con- 
sisting of a metal pyramid 4 feet high and 3 feet wide at 
the base. The Shrine emblem shows red by being punched 
through ithe metal and covered with red celluloid, as in the 
The pyramid is painted gray and draped 
Of this design 30 will be installed. 


E eka 


Terminal Station 


design of Fig. 1. 
in the Shrine ealors. 


PADISON Avt. 


5. FORSYTH 


MBLNOM 


ALIN 


Design (Fig i.) 


Map or ATLANTA WHITE Way SHOWING 
The design shown in Fig. 4 will be used on Forsyth 
street. It is made of the same special composition as the 
other models, painted in Shrine colors and studded with 
lamps. The emblem is 36 inches high by 24 inches across, 
double face, and illuminated with 36 lamps. Of this type 
60 will be used. 


Fics. 1 anp 2. Wurre Way Post Desians Insrautep oN Main Business STREETS OF ATLANTA, 


Union Depet 


LOcATION OF 


In addition to these white way post designs, at each 
four-way street crossing—25 in all—a 42-inch double-face 
Slhrine emblem, illuminated by 50 lights, will be supported 
wires across the street. At what is 
“Five Points” in Atlanta, the intersection of Peachtree, 
Marietta and Decatur streets and Edgewood avenue, a large 
15-foot star will be placed. The body of this star is studded 
with amber lamps, 300 on each side, with the Shrine em- 


on span known as 


Design (Fig 3) £ 
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SPECIAL SHRINE !LLUMINATION. 

blem at the center illuminated by different colored lamps 
suitable for the Shrine color scheme. 
ported 50 feet above the ground by span wires across the 


This design is sup- 


street. From the lower center of the large star festoons 
of electric lights are strung to the white way posts on each 
side of the street and between these posts, forming a canopy 
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3 AND 4. OTHER DESIGNS 


The hights of the festoons and those of the body of 


Figs. 


effect. 
the start will be operated by a flasher and spresent a scin- 
In this design 1,500 lights will be used. 

to the 
Annuity Building, on each tro‘ley span, three 36-inch do yble- 
face metal Shrine emblems will be suspended, each illumi- 
nated by 40 8-candle-power red lamps. On Broad street, 
Marietta street and Mitdhell street one of these emblems 


tillating effect. 
From “Five Points” down Edgewood avenue 


will be suspended in the center of each trolley span, lighted. 


with white lights. On Peachtree street, from Ellis street 
to Harris street and the Capital City Club, another inter- 
At intervals a 
large star with a 500 watt lamp at the center is to be sus- 


esting scheme of lighting is to be used. 


pended on each side of the street from a wire span con- 
nected to the trolley poles. ‘Twenty of these spans are to 
be installed for the purpose of increasing illumination. 
On the Masonie Temple a huge Shrine emblem has been 
erected, some 20 feet square, illuminated by 1,000 lamps. 
The lamps in the star of the emblem are red, with those in 
the other parts of a color suitable to bring out the Shrine 
This emblem is supported 110 feet above the 
ground and can be seen at night from a number of points 
about the city where tall buildings do not obstruct the 


colors. 


view. 

From the layout of the Atlanta white way, shown here- 
with, only for the most prominent business streets and 
thoroughfares, a good idea can be secured of the extent of 
the illumination to be used. In connecting up some of the 
designs used, and especially the festooning at “Five Points,” 
use has been made of a provision in the installation of 
the white way. This provision consists of an extra feed 
wire at each post brought out at the bottom of one of the 
On any one side of the street ‘these extra feed wires 
are connected alternately to the positive and negative line 
feeder, so that a festoon of lights can be arranged between 


arms. 


_—————————— 


INSTALLED FOR CONVFNTION OF SHRINERS. 
any two posts on any side. In addition, the extra feed 
wires to the. posts on any one side of the street are so con- 
nected as to be of opposite polarity and enable festooning 
across the street from post to post. 

In view of the fact that some 10,000 lamps are used in 
the electrical decorations, representing a load of 400 Kw., 
the matter of distributing the load properly has been one 
that has been given careful study. ‘The arrangements are 
as follows: At eross streets multiple street are circuits 
(D. C. 110 volts) are to be used. For the large emblem on 
the Masonic Temple a special A. C. eut-in is used. For 
the large star the regular underground econmercial lighting 
is used. For the Edgewood avenue and Broad street deco- 
rations the trolley cireuit (550 volt D. C.) is used, and the 
remainder of the illumination from white way cireuits, 
220 volts iD. C. 

Those making and furnishing the designs and models 
are: Dowman-Dozier Mfg. Co. (metal work), Atlanta; 
Koppe & Steinicher (composition work), Atlanta; South- 
ern Iron & Equipment Co. (cast iron bases), Atlanta; 
Greenwood Advertising Co. (large 15-foot star and em- 
‘blem), Knoxville, Tenn.; Goodman-Weeks Co. (flags), 
Seattle, Wash.; McGaughey Eleciric Co. (electrical work), 
Atlanta. The electrical decorations represent aa ex; endi- 
ture of around $35,000. 


[Note—-The electrical committee in charge of the decorations 
of following: Carroll Me 
Co., chairman; H. L. Wills, Georgia 
Gillam, W. E. Carter Electric Co.; L. 


Clothing Co.; and Dr. M. E. Turner, 


herewith is composed the 
Gaughey, McGaughey Electric 
Railway & Power (Qo.; P. C. 
J. Daniel, Brothers 
dentist. 

Mr. McGaughey has been resnonsible for the design of the entire 
scheme of illumination, and, with the assistance of Mr. Gillam, su 
pervised the construction of the models for the designs and the in 
stallation of same, and to him belongs the credit of much, if not all 
the success of the electrical arrangements, now generally conceded 
to be not only the most elaborate, but the most original of any simi- 


Editor. ] 


described 


Daniel 


lar meeting. 
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Setting 50-Ft. Poles at a Cost of Sixty-Five Cents 
Each. 
BY J. 0. HARDIN, OF ENGINEERING DEPARTMENT, GEORGIA RATIL- 
WAY AND POWER COMPANY, ATLANTA, GA. 

A scheme for setting heavy ecreosoied poles is now used 
by the construetion force of the Georgia Railway & Power 
Company which has proven to be a great time-saver and 
thus materially reduces the installation labor cost in con- 
nection with the construetion of pole lines. The scheme is 
shown in the accompanying illustrations in the stages nec- 
essary to explain same. The poles are handled and dis- 
tributed along the right-of-way by the use of high-wheel 


STAGES IN THE SETTING OF PoLES BY Mreruop 
Usep spy Groraia Rarpway & PowrErR COMPANY. 


ies. 1 ro 6. 


pole carts and ox-teams, and the first step in setting is the 
gaining of the pole by use of a wooden template and as- 
sembling of wish-bone crossarm, telephone arms and ground 
line bayonet by a gang of three men. The pole is then 
ready to place in the seven-foot hole, as shown in Fig. 1. 
The erection gang lifts the pole, as shown, and places under 
it a mule pattern pole support (dead man) in the position 
as shown in Fig. 2. Two side guys, consisting of small 
double-block tackle, are then fastened to the pole just above 
the telephone arms and anchored to a six-foot iron digging 
bar about sixty feet from the base of the pole. The fail 
lines of these tackles are handled by two men, one to each 
line. 

‘The hoisting cable used is a %-inch hoisting rope, sup- 
ported 15 feet above the ground by a light A frame placed 
near the butt of the pole, as shown in Fig. 3. Power is 
supphed to this ‘hoisting cable by a team of two mules, 
acting through a pair of double blocks, using a one-ineli 
manilla rope. ‘The stationary end of this tackle is an- 
chored to the base of the preceding pole, the fall line being 
guided in any direction by a small snatch block. The hoist- 
ing cable is shown taught in Fig. 3. In Fig. 4 the pole is 
show half-way up, held in position by the side guys. The 
foreman of the gang stands immediately in line with two 
poles already set and directs the handling of the side guys 
so as to keep the pole, during the time of being erected, in 
a vertical plane. This same foreman lines up the rigging 
before the hoisting is started. In Fig. 5 the pole is shown 
in place in the hole, and in Fig. 6 the lineman is taking off 
the rigging. 

By use of this scheme a. construction gang in one day 
of nine hours set 45 creosoted 50-foot 1 oles. which, 
cross-arms assembled, ‘had an average weight 
pounds each. 


w th 
of 4,000 
The line extended over a distance of one and 
one-half miles, and each pole required an average of eleven 
minutes to set, a large part of this time being consumed in 
attaching and moving rigging from pole to pole. The pay 
roll of the construction gang was $30 per day, including 
teams and foreman, making the cost of erecting each pole 
65 cents. ‘This was no special record, for as many poles 
have since been set on an average in one day of nine hours. 


Tri-State Water and Light Association of the Caro- 
linas and Georgia Extends Field to Include En- 
tire South at Atlanta Convention. 


The Tri-State Water and Light Association of the Caro- 
linas and Georgia held its fourth annual convention at 
Atlanta, Ga., on April 16 and 17. This association was 
organized at Columbia, S. C., in 1911, for the purpose of 
advancing knowledge of the supply of water and light to 
the public, and the exchange of information and ideas 
among managers and superintendents of municipal plants, 
Conventions have been held heretofore at Salisbury, N. C., 
and at Charlotte, N. C., Atlanta bemg chosen for the fourth 
meeting on account of the convenience of its location for 
Georgia members, and for the reason that certain Atlanta 
plants would lend special interest to the association mem- 
bership. An important development at this meeting was 
the adoption of resolutions authorizing the executive com- 
mittee to change the association name to Southern Water 
and Light Association and make this organization one that 
will serve the municipal interests of the entire South, in- 
stead of three states, as heretofore. 
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The Atlanta convention was attended by some 200 mem- 
bers and guests, and a program arranged for four sessions 
canried out. On Thursday, the 16th, at 10 o’clock, the first 
session was opened by an address of weleome by Mayor 
James G. Woodward. 
come was delivered by Hon. W. F. Stieglitz, councilman of 
the city of Columbia, S.C. (The annual address of the as- 
sociation president was then read by Mr. A. J. Sproles, 
after which Joel Hunter, of Atlanta, spoke on “Account- 
ing Systems for Water and Light Departments,” and L. 
W. Carnegy, of the General Electric Company, read a paper 
on “Watthour Meters.” This ended the morning session. 

At the afternoon session of Thursday a paper’was pre- 
sented on “Forestry and Water Resources” by H. S. 
Graves, chief forester of the Department of Agriculture, 
Wiashington, D. 8. In this paper it was pointed out that 
in the Carolinas and in Georgia alone over $50,000,000 is 
now invested in cotton mills run by water power directly 
or by electric power generated therefrom, and this is only 
the bare beginning in electrical development. The 
2,000,000—or, as some claim, 3,000,000—horsepower. avail- 
able in the streams that flow from the Appalachians to the 
Atlantic, when developed, would mean an investment in 
hydro-eleetrie plants of upwards of from $200,000,000 to 
$300,000,000, earning annually from $40,000,000 to $60,000,- 
000 at a conservative estimate, and saving the South on its 
coal bill alone some $15,000,000 to $20,000,000. The author 
declared that the South today is standing on the threshold 
of a vast industrial development. The extent of this de- 
velopment, and consequently the advancement and pros- 
perity of the South itself, depend very largely on two 
factors—the production of raw material from the farms, 
forests and mines, and the protection and development of 
water resources. The South is pre-eminently favored in 
both these respects. It is not merely the great amount of 
navigable waters stretching far back into the different states, 
available for cheap transportation, but vast water powers 
which are rapidly transforming the South into a manufae- 
turing as well as an agricultural section. He appealed to 
members of the association to prevent serious injury to 
Southern industrial developments by affording better | 10- 
tection for forests, farms and mine resources. 

(The afternoon session was closed with a paper on 
“Water and Its Purification for Industrial Punposes,” by 
M. F. Corin, of Philadelphia. 

At the morning session on Friday the following papers 
were read: “Relation Between Water and Fire Depart- 
ments,” by IM. B. ‘Sanders, of Greenwood, 8. C.; “The Re- 
lations Between Boards of Health and Purification Plants,” 
by F. A. ‘Coward, of Columbia, '8. C.; and “The Pro- 
gressive Spirit in the Field of the Association,” by E. M. 
Anderson, of Albbeville, S.C. Following this paper, the 
election of officers took place, and the following were 
chosen to serve during the coming year: IF. C. Wyse, of 
Columbia, §. C., president; J. W. Neave, of Salisbury, 
N. C., first vicespresident; Hugh Hill, of West Point, Ga., 
second: vice-president; E. R. Fluke, of Sparta, Ga., third 
vice-president; J. C. Barnwell, of Rock Hill, 8. C., seere- 
tary and treasurer for the association; B. F. Erwin, of 
Atlanta, secretary and treasurer of Georgia; F. G. Swarffield, 
secretary and treasurer for South Carolina; Will Black- 
well, secretary and treasurer for North Carolina. Much 
credit is due Mr. B. F. Erwin, of the Hersey Manufacturing 


The response to the mayor’s wel- 


Company, for the suecess of the Atlanta convention as 
chairman of the committee on arrangements. His election 
as secretary for Georgia places him in a position to do a 
valuable service for the association. 

The afternoon on Friday was spent visiting and inspect- 
ing certain interesting places and plants about Atlanta, the 
following places being visited: Federal prison, Cyclorama 
of the Battle of Atlanta, Hemphill water works station, 
sewage disposal plant, Atlanta gas plant and the plant of 
the Georgia Railway & Power Company. Following this 
trip, an old-fashioned Georgia barbecue was held at the 
Atlanta water works. 

During Friday evening William Rawson Collier, sales 
manager of the Georgia Railway & Electric Company, of 
Atlanta, delivered an address on “Debts.” Mr. Collier’s 
address was well received and decidedly interesting because 
it took up some of the features of mutual relationship be- 
tween public and public service corporation that are fre- 
quently overlooked by those who know most about the 
troubles of the public, but little about the production and 
sale of electric light and power. He divided his discourse 
into three sections: (1) What do we owe the public? 
(2) What does the public owe us? (3) What do we owe 
our stockholders? Under the first heading he pointed out 
that, by virtue of permission on the part of the publie to 
use the streets for erecting poles and laying underground 
cables and water mains, and by virtue of consuming the 
product of the central station company, the public is due 
good service, prompt attention to troubles, courteous an- 
swers to requests, and action in all ways becoming a good 
citizen. He further stated that the public is due a low 
rate for the product they buy from the central station, 
which matter in the state of Georgia is looked after by a 


_Public Service Commission to the mutual benefit of both 


the customer and the public service company. 


Under the second heading Mr. Collier said that usually 
the public feels that it has paid its debt to the publie service 
company when its bills are paid, when, in point of fact, 
this is the smallest thing it does owe. It owes the company 
furnishing the essentials to modern living—water and 
light—a friendly feeling, active co-operation and the hearty 
good will that is necessary in every contract if both parties 
are to profit by the agreement. He made it clear, in com- 
menting on these points, that the public is not to be ex- 
pected to quietly submit to poor service, exorbitant rates, 
indifferent treatment, and the like, it being emphasized that 
first-class service at equitable rates is the first essential. 

Under the topic, “What Do We Owe Our Stockhold- 
ers?” Mr. ‘Collier endeavored and did show in an able 
manner not only why the company must have dividends, 
but why it is entitled to same. He first pointed out that 
before the paying of dividends by the company comes the 
paying of the debt it owes the public already mentioned. 
In taking up the further diseussion on this point, he ex- 
plained the essentials of proper plant design and efficient 
operation, and the cost of plant equipment to be able to 
furnish the character of service demanded. He showed 
how it is that the controlling influences in regard to rates 
are not price of coal and price of labor, but the price of 
money that is important and governs the matter of rates 
in any locality. In this connection he showed a number 
of charts and diagrams explaining peak load and load 
factor. 


— 


May, 1914. 


ELECTRICAL ENGINEERING 


221 


(Formerly Southern Electrician) 


Following Mr. Collier, Mr. W. M. Fambrough, of At- 
lanta, delivered a paper on “Municipal Improvements,” 
outlining some of the problems involved. The convention 
then adjourned until next meeting, which will be held at 
Asheville, N. C. 


Georgia Electrical Contractors’ Association 
Organized. 


On April 15th, at Atlanta, Ga., some 50 electrical eon- 
tractors, jobbers and manufacturers throughout the state 
assembled at Hotel Ansley for the purpose of working out 
the basis of an organization and the creation of a state 
section of the National Electrical Contractors’ Association. 
For some time previous to this date Mr. G. W. Hill, a rep- 
resentative of the National Electrical Contractors’ Associa- 
tion, of Utica, N. Y., and a committee of seven Atlanta 
electrical contractors had been at work in Atlanta and sur- 
rounding cities enlisting the cooperation of contractors in 
this movement, with the result that the proposed section 
was created with sixteen enthusiastic members, and the pro- 
ceedings of the meeting of April 15th will constitute those 
of the first annual meeting of the Georgia Electrical Con- 
tractors’ Association. The organizing committee was made 
up of the following members: 'T. H. McKinney, chairman; 
G. E. Russell, of Russell Electric Co.; J. M. Clayton; C. 
B. McGaughey, of McGaughey Electric Co.; W. L. Bailey, 
of Bailey Electric Co.; ‘8S. D. Woodward, of Woodward 
Electric Co.; and J. F. Bryan, of Bryan Electric Co. 


An elaborate program was arranged for this occasion, 
providing for a morning and an afternoon session, with a 
banquet and theater party during the evening, the former 
being given the contractors by the Atlanta jobbers and 
manufacturers and the latter by the Atlanta electrical con- 
tractors. 


'The morning session was called to order at 10 o’clock, 
and Mr. Hill was elected to preside and explain the object 
of the meeting. He outlined in a very complete manner 
the organization movement ‘among electrical contracting in- 
tarests throughout the country, and explained the work of 
the national organization. The session was then formally 
opened by an address of welcome by A. F. Giles, manager 
of the General Electric Company, Atlanta, Ga. After ap- 
(propriate remarks of greeting, Mr. Giles, in his character- 
istic style, reviewed the benefits of proper organization and 
the needs of the electrical contracting business from the 
standpoints of contractors, jobbers and manufacturers. He 
complimented those engaged in the electrical contracting 
business as carrying on a work requiring recognized tech- 
nical ability and a broad business knowledge, stating that 
the electrical contractor must first be an electrical and con- 
structing engineer, then a salesman of his construction, 
and finally a financier and a collector. He emphasized the 
need of estimating and accounting in the business to bal- 
ance the essential requirements named, in order that those 
engaged in electrical construction may know the reason why 
they are or are not making money. 

Following Mr. Giles’ address, one on “Co-operation” 
was delivered by Mr. G. E. Russell, of the Russell Elec- 
trie Company, Atlanta. This talk was pronounced by those 
who heard it as a strong and clear-cut presentation of tne 
electrical contracting business, its difficulties and remedies. 
An abstract follows: 


ADDRESS BY GADSDEN BE. RUSSELL. 

“The subject of co-operation is one that is being dis- 
cussed every day in the commercial world, and, instead of 
being threadbare, its importance is being recognized and 
its possibilities being realized through scientifie business 
methods. (Co-operation is of no value in any endeavor un- 
less ithe definite means and methods which it involves are 
applied, but when applied such means and methods reduce 
the cost of carrying on any business. 

“Contrary to the opinion of some, intensive competi- 
tion does not reduce the cost of work to the consumer per- 
manently, for eventually every dollar lost by the electrical 
contractor, jobber and manufacturer is paid by the con- 
sumer in one way or another. If a contractor takes work 
at too cheap a price, it is only a question of time when he 
will lose all the money that he has put into the business 
and either quit the work or go into bankruptey owing his 
competitors in proportion to the credit extended and caus- 
ing a loss to the jobbers and manufacturers who made his 
existence possible while it lasted. 

“Hlectrical contractors cannot be successful unless their 
legitimate competitors are successful,’ declared Mr. Rus- 
sell, “and each anid every one secure their work on the basis 
of profit instead of any glory that may be involved. The 
fact exists that too often electrical contractors take work 
simply to hang their name upon a building and thus place 
their money at the service of someone who is_ already 
wealthy and does not appreciate the actual conditions. 
There is co-operation above, below and all around the elec- 
trical contracting business, but very little among the con- 
tractors themselves, who need it most. Co-operation among 
contractors is essential, for it inspires confidence among 
those from whom they buy and respect from those to whom 
they sell.” 


As the business is now conducted, Mr. Russell pointed 
out that many who are claimed as friends by legitimate 
contractors do not give them preference when they have 
work to let, except when they can force them to accept 
such work at the lowest bid secured. Further, im many 
cases the legitimate contractor is asked to prepare layouts 
and specifications which are submitted to others for bids, 
and in this way peddle the brains of the best in the busi- 
ness, seldom returning any compensation whatever for the 
wasted time and energy. He emphasized the fact that elec- 
trical contractors are figuring too many jobs and securing 
too few, and that they should figure on less work and get 
more that will return a fair profit. He referred especially 
to the need of co-operation from the central station and the 
electrical jobber, stating that in most eases electrical con- 
tractors are,.in fact, solicitors of business for both by sell- 
ing large quantities of electrical goods and connecting con- 
siderable loads on local distribution systems. 

In conclusion Mr. Russell made a plea for co-operation 
in elevating the electrical contracting business in the eyes 
of the public and among the contractors themselves, and 
thus inspire confidence in their work and methods. He 
said: “We want to feel that every contractor who belongs 
to this association is our friend, and that we can place con- 
fidence in him. ‘This is the first requirement and likewise 
the last and only requirement to reach a working agree- 
ment and a mutual satisfatory understanding of our busi- 
ness that will place it where it rightfully belongs in the 
commercial pursuits of the present day, and at the same 
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time enable those who eonduet it to become prosperous and 
respected citizens.” 

Following Mr. Russell’s address, five-minute impromptu 
talks on matters pertaining to the electrical contracting 
business were made by a number of contractors, jobbers, 
manufaeturers and representatives. 

The afternoon session was devoted to an address by 

Hill, of the } 
ciation, and a discussion of organization details. 


National Electrical Contractors’ Asso- 
At the 
close of this session the election of officers took place, with 
the following chosen to serve during the coming year: 
R. M. Walker, Walker Electrie Company, Rome, Ga., 
ident; H. EB. Lowe, E. Lowe Electrie Company, Macon, Ga., 
vice-president; J. M. Clayton, Atlanta, Ga., secretary; W. 
L. Bailey, Bailey Electric Company, Atlanta, Ga., treasurer; 

and T. H. McKinney, T. H. McKinney, Inc., Atlanta, Ga., 
National Director. 


pres- 


The charter members of the Georgia Seetion of the 
National Electrical Contractors’ Association are as fol- 
lows: Bryan Electric Co. (Atlanta); J. M. Clayton (At- 
lanta); McGaughey Electrie Co. (Atlanta); Russell Elee- 
trie Co. (Atlanta); Bailey Electrie Company (Atlanta) ; 
Hogue Electric Co. (Atlanta) ; 'T. H. McKinney, Ine. (At- 
lanta); Woodward Electric Co. (Atlanta); C. F. Ludwig 
& Co. (Dublin); Levy-Morton Electrie Co. (Columbus) ; 
Walker Electric Co. (Rome); W. J. Mounford Eleetrie Co. 
(Macon) ; H. E. Lowe Electric Co. (Macon); Brill Electric 
Co. (Augusta); Byck Electric Co. (Wayeross) ; Norton 
Frierson Eleetrie Co. (Savannah). 

Some twenty others signified an interest in the meet- 
ing through letters written Mr. Hill, the national repre- 
sentative of the Electrical Contractors’ Association, and 
indicating that they desire to »ecome members and will at- 
tend the next meeting, which will be held at Macon, Ga., on 
May 26. 
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Nee Business Methods and Results 


Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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Utility Matters and Recent Decisions of Public 
Service Commissions. 


The main function of a public service commission is to 
represent the public in its dealings with public service cor- 
porations. Yet, in representing the public, the commission 
also to a very large degree protects public utilities. In most 
states having commissions, a broad jurisdiction is given and 
a variety of problems are passed on. The subject of rates 
is a very common one and one of vital importance to all 
concerned. In the adjustment of rates, it is generally con- 
ceded that the only basis on which a return should be made 
is that of actual investment. In the ease of inflated stoel, 
it is evidently unfair for the public to pay large sums of 
money as interest on something which has cost the original 
investor nothing. This brings up the necessity of accurate 
and careful valuation of the physical property, and here 
comes a chance for argument. Shall the physical valua- 
tion be taken at the original cost, or at the original cost less 
depreciation, or at the cost of replacement? Commissions 
have differed in their practice in this regard, but the trend 
of recent decisions seems to be to take the valuation at the 
original cost, plus any expenditures for improvements or 
betterments, making no deductions for depreciation or ad- 
ditions on account of enhanced Jand values. 

Franchises as a rule have not been admitted as affording 
a valuation on which to base returns. They are, of course, 
a valuable asset, but do not represent money invested. “Go- 
ing value” or has not until recently been taken 
into account in valuations. However, a recent decision of 
the New York Court of Appeals in the Kings County Light- 
ing Company case, reverses the decision of the New York 
Publie Service Commission, First District, and allows ‘“go- 
The decision of 
the court was to the effect that since the dividends of the 
company had been very low for several years, and con- 
siderable money had been spent in building up the business, 
that such money represented actual investment of the stoek- 
holders just as much as that appearing in the physical pro- 
perty. In other words, if a business is developed out of 


“oood will” 


ing value” in a valuation for rate-making. 


eer 
surplus earnings, after reasonable dividends are paid, there 
can be no claim for the inelusion of the “going value” in 


the valuation for rate-making purposes, but if the business 
is developed out of what would be considered as reasonable 
dividends, such amount does then become an investment, 
and as such is entitled to a return. 

The State legislature of California has passed an amend- 
ment to the state constitution requiring all water and electrie 
lighting companies to procure franchises in their respective 
cities or boroughs. Inasmuch as the publie utilities of the 
state had made an investment of several hundred million 
dollars in urban property they made an appeal to the 
Supreme Court. They maintain, and with some show of 
reason, that this action was taken as a result of favoritism, 
and that it is the intention of the municipalities: to refuse 
franchises and establish municipal plants in disregard of 
the property rights of existing companies. The Supreme 
Court has declared the amendment invalid. 

The New Jersey Commission holds that the free light- 
ing of municipal buildings by lighting companies, when 
made a condition of the granting of a franchise, is in the 
nature of service rendered for a valuable consideration, and 
eannot be construed as discrimination. 

The Ohio Publie Utility law has been recently amended 
and the power of the commission enlarged. Power is given 
to make physical valuation, and to enforce uniform ac- 
counting, even in the case of municipal plants. There are 
also a number of minor features which are improved. 

The Nevada commission in making a reduction in the 
rates of the Eyl Light and Power Company makes a num- 
ber of interesting statements in its decision. The commis- 
sion says in effect, “We fully recognize the fact that we owe 
a solemn duty to the public but that duty carries us no fur- 
ther than to see to it that justice is done the public, without 
injustice to the corporation. We realize that if we are too 
drastic, if cuts are made too deep, and publie service cor- 
porations are left with less than a fair return upon their 
investment, and less than a fair compensation for the ser- 
vice rendered, which is also an element to be considered, it 
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is more than probable that any court in which the ease is 
tried will hold the order void. In such a ease, the com- 
mission suffers in prestige, and loses the confidence of the 
court, which expeets it to act in a spirit of absolute fair- 
ness. When there are no strictly legal questions involved, 
a cotirt will hold that an order reducing rates is void only 
when the point of confiscation is reached. The reason why 
publie service commissions usually stop considerably short 
of # confiscatory point is that investors are not as a rule 
willing to engage in business projects of any kind, with the 
prospect before them of just barely escaping confiscation 
at the hands of a publie service commission.” 

The Publie Service Commission of Ohio has granted 
authority to the Dayton Light and Power Co. to purchase 
the entire equipment of the Xenia Gas and Electric Co., of 
Xenia, Ohio. In rendering the decision, the commission 
states that such sale will be of public benefit, and will not 
imerease the rates to be paid by the public. and that bett or 
and more economical service will be made by such transfer. 

The Y. M. C. A. in New York City is giving a-series of 
edueational lectures on the question of public utilities. The 
first meeting was addressed by T. C. Martin and Henry L. 
Doherty. Such lectures as these will prove to be of the 
greatest value. A. G. Rakestraw. 


New Business News. 


The central station companies at Nashville, Tenn., and 
Chattanooga, Tenn., have been getting results from their 
“electric cottages.” These are not make-believes but dainty 
little houses and bungalows of five or six rooms, located in 
the suburbs, wired complete, and fitted with fixtures, and 
eyery apphanee from A to Z, displayed in operation just 
as it would be in actual use. The details of this scheme are 
found elsewhere in this issue. At Nashville, four different 
places were taken in turn. Furniture was willingly loaned 
by local firms for the sake of the advertising. The ecar- 
pets were bought and used in each house in turn. In this 
ease the visitors totaled nearly 2,700, and the displays re- 
sulted in the wiring of 86 houses with 141 new connec- 
tions and 152 appliances were sold. 

In Roekford, Ill., with only 1,000 unwired houses to 
work on, 200 of these were recently gained in a single 
campaign. The work was done by an outside contractor at 
a low figure. Three follow up letters were used, well ex- 
ecuted and with a vigorous appeal. 
by good newspaper advertising. 

Columbus, Ohio, has been conducting a “flat rate” wiring 
campaign in whieh 8 outlets are wired complete for about 
$50, with the payments made in installments. 

The New York Edison Company has been conducting an 
early morning demonstration with the idea of showing the 
passers by who are hurrying to work, the advantages of an 
electric breakfast. The toaster, egg boiler, coffee percolator, 
ete., are used. After the demonstration the food is neatly 
arranged and left on display during the day. 

The Panama Pacifie Exposition is to be lighted in an 
entirely new way, at least the reports so indicate, although 
perhaps after all the idea is just borrowed from the dew- 
drops. Instead of outlining the buildings, each is flooded 
with light from concealed nitrogen filled lamps. The archi- 
tectural lines are brought out by the use of thousands of 
polished glass “jewels” of all colors. These are suspended 
in such a manner as to tremble with every vibration. of the 
building, while a breeze will set them all swinging. These 
jewels, reflecting the rays of the powerful lamps, will out- 
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line the building as if with glowing scintillating coals of fire, 
while still allowing the general illumination to bring out 
every detail. 

Klectrie vehicles are now used in London for sweeping 
and sprinkling the streets. They operate without noise 
or odor, and are especially desirable on this account, as they 
can be used where necessary at night after traffic has stop- 
ped, without annoyance to residents. 

In St. Louis the number of vehicles has increased from 
11 to 600 pleasure cars and 150 electric trucks in only 7 
years. 

A Chicago concern is now operating an electric moving 
van. The capacity is 3.5 tons. The battery is composed 
of 60 Edison cells and will make about 50 miles on one 
charge. 

A. Baker special electric has made a mile in 59 seconds. 
Another has made 42 miles per hour. A great advantage 
of the electric vehicle is its rapid acceleration, making it 
valuable for business requiring frequent stops, turning 
around, ete. ; 


W. R. Collier, Sales Manager, Georgia Railway & 
Power Company, Enlarges Sales Organiza- 
tion and Moves Into Model Offices. 


Tn every case it has required years of study, more years 
of experience, and a long period of evolution to produce 
an efficient selling force such as now maintained by large 
publie service companies. In the case of the Georgia Rail- 
way & Power Company, of Atlanta, Ga., this process of 
evolution hias been in progress from the time the company 
At this time the city of At- 


Janta was the largest customer, gauged by the amount of 


was first organized in 1902. 


energy annually purehased with the personnel of the 
sales department consisting principally of one individual 
who could get along with the city authorities and induce 
them to sign a contract for the city at regular pericds. 
In contrast to this, the present growth and evolution of 
the business in Atlanta may be indicated in a way by the 
fact that now at least ia dozen customers use more elec- 
tricity than the eity, based upon Kw.-hrs. consumption per 
year. Where in 1902 half a dozen individuals could easily 
solicit and know the electrical wants of every active and 
prospective customer, today, due to the development of the 
field and the diversified use of electrical energy, 10 less 
than fifty sales specialists are required. 

The business of selling electric service as carried on by 
the Georgia Railway & Power Company is handled by an 
extensive sales organization divided into several depart- 
ments, headed by Mr. Collier as general sales manager. The 
divisions of the sales organization include power, lighting, 
eleetrie sign and appliance departments, and an advertis- 
ing department, in which are employed trained specialists 
in all these lines of sales activity. 

Due to recent arrangements, the layout of the sales de- 
partment is one worthy of comment. As shown in Fig. 1, 
one large room is oeceupied by the sales force and clerks, 
Here all sales records are kept, 
Provi- 


with individual desks. 
appropriately filed and indexed by ecard systems. 
sion is also made for assembling for consultation and lec- 
ture work, with blackboard space and schedules for various 
purposes appropriately displayed. At one end of this sales 
room are two private offices, one occupied by the general 
sales manager and the other by his assistant. 


i Daced (ale 
THIRDS OF ONE 


Each and every member of the sales force is a specialist 


and is held responsible for a specified territory. He is re- 
quired to keep in touch with the electrical needs of present 
customers and work up prospective customers. When a 


new customer is secured by him and a contract signed for 
in the sales 


From this 


service, Such a contract is properly recorded 
department and then passed ito the chief clerk. 
point the necessary instructions are forwarded to the sev- 
eral departments of the company to supply the particular 
quantity and quality of service desired | customer. 


of direct solicitation, as already 


by such 

In addition to the work 
mentioned, an extensive advertising department is continu- 
ously maintained which creates ways and means of educat- 
ing the public in the advantages of electricity in their com- 
mercial and domestic life. In this work the newspapers, 
the mails, bill-boards and other well-known ways of pub- 


icity are employed. A work recently done by the adver- 
tising department in the way of an electrical canvass of 


the city of Atlanta is worthy of mention. 
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& Power Company, SHOWING ONLY AsoutT Two- 


This canvass was carried on by a force of men similar 


to a city directory force, the aim being to secure exact data 
on the use of gas and electricity in every home within the 
service limits of the company. The result of each call was 
recorded on a card and appropriately filed for future use 
when solicitation for certain lines is undertaken. This ecard 
system indicates exactly what electrical and gas appliances 
the customers have and what devices they are prospective 
purchasers of. The information will be used primarily for 
solicitation by mail, yet will Ibe used by solicitors and for 
other purposes when the information is necessary. While 


this feature has been inaugurated at considerable expense, 
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it has already proved of decided value in sales work and 
will be carefully kept up to date in the future. The na- 
ture of the ecards used for this canvass, and whieh now 
make up the indexed information system, together with the 
information which they show, is displayed in Figs. 2 and 3. 
The card shown as Fig. 2 is known as the information card 
and filed according to street number. The cards shown in 
Fig. 3 are those used in making up cross indexes of the 
data on the information ecard for advertising and mailing 


purposes. 


The organization of the Georgia Railway & Power 
Company’s sales force is decidedly complete, and a co- 
operation exists which is heartily and energetically entered 
into by each and every member. This spirit is fostered by 
the sales manager, who keeps in close touch with the men 
through a weekly meeting of the entire force, at which time 
the work of the past seven days and any of the problems 
which are at hand are openly discussed. At these meetings 
heads of other departments, firom the president of the com- 
pany down, make short talks and give instructive reviews 
af the business under their immediate charge. 


An Electric Cottage Scheme Successfully Used at 
Chattanooga, Tennessee. 


L. J. Wilhoite, Contract Agent of the Chattanooga Railway 
& Light Company, Chattanooga, Tenn., Demon- 
strates to 5,000 Visitors the Practical Fea- 
tures of An Electrical Cottage. 


One of the most unique cooperative advertising schemes 
yet to come to our attention from promoters of electrical 
service, or from any other field for that matter, has been 
successfully worked out by Mr. L. J. Wilhoite, contract 
agent for the Chattanooga Railway & Light Company, of 
Chattanooga, Tenn. In the main, this scheme consisted in 
the furnishing of a small bungalow for complete house- 
keeping and equipping same with electrical apparatus suit- 
able for every nature of domestic use. This bungalow was 
located just outside of Chattanooga and reached by street 
ear lines. The public was invited to visit it and take a look 
at the possibilities of making life worth living through the 
use of electricity. 

The cooperative advertising part of the scheme came 
about by getting together with a real estate owner, an elec- 
trical contractor, a furniture dealer, a china dealer and a 
groceryman in such a way that each took advntage of a 
rare opportunity to display in his own way and in as elab- 
orate a manner as he might choose those things which go 
to make up a cozy home and are the delight of every house- 
keeper’s heart. The electrical cottage was a well-thought- 
out scheme, and it had its expected effect, for about 5,000 
people visited this electrical home, tasted of electrical cook- 
ing, with no gas, no wood, no coal and no dirt around, 
and observed the truly wonderful effects that electrical 
home devices can produce. They secured a peek, as it were, 
of the electrical home of the future, and went away with 
good intentions that are sure to result in sales to all who 
made the electrical cottage possible. 

The features of electrical interest were as follows: In 
the library, connected to a baseboard, floor or other proper 
receptacle, ready for operation, was a foot warmer, table 


lamp, cigar lighter, candelabrum and fan. In the hall the 
convenience of three-way switches was demonstrated. In 
the living room the use of floor and wall receptacles, bracket 
and piano lamps, as well as a luminous radiator and vacuum 
cleaner, was shown. In the bedroom a sewing machine 
with motor and lamp, an electrical vibrator, a nursery milk 
warmer, a curling iron with heater, an electrical comb, a 
heating pad, an ozonator and reading lamp were demon- 
strated. In every case the wiring was so arranged as to 
show the most suitable control of devices, with a master 
switeh controlling every lamp in the house, and automatic 
closet lights, as well as receptacles and bracket lamps in their 
proper and convenient location. In “the bathroom small 
heaters, shaving mugs, hair dryers, and proper location of 
lights were shown. In the rear hall a washing machine was 
shown in operation, as well as portable vacuum cleaners 
and electric flat irons. In the kitchen electric ovens, hot 
plates, warming closets, fireless cookers, and frying pans 
were in operation, and here pies, cakes and other eatables 
were prepared and served in the dining-room, together with 
coffee, toast and salad or some chafing dish creation. In 
the dining-room was also shown percolators, tea 
chafing dishes, hot plates, toasters and other dining-room 
devices. 


urns, 


The cottage was open for three weeks at a total cost of 
$408.09, including the following items: 


MV ers Meu IM NERO ct Aches in cron ne $ 0.75 
IRI eyet Noel tn Oe eae cen ee ee oe ee 2.25 
(CORN, crenchPichcd AS Sara te OMe EERIE 7.50 
UpsieXeTarS OTe Ce sete 5, eee 12.45 
SUI e Seo Eee eee e 12.50 
Jelenedingn Ward oto abl eprncr pre eters 2.25 
CET SOG 5 Soe on a er aes 4.14 
ir bunClateXoyatc Bes Siar o.5 GRO A cele 40.75 
CHETRS: Fee aie aa NA Ae SRS 9.00 
MOWERS Ura rise etc Ae acetates e. 8.25 
erie Voge tte eked: = SAPS shp ees 2.85 
Miscellaneous advertising ....... 113.60 
Newspaper advertising ......... 180.40 
MASCEMAMIGOUS meper &.cl2 eho ele oles ole 11.40 

MO bae A aetrs o ree Se ro esees ee '28408.09 


The visitors were brought to the cottage by the use of 
appropriate advertising, shown herewith, which appeared 


Meet Your Friends at 
ELECTRIC COTTAGE 


811 CHAMBERLAIN AVENUE - - - - OPEN DAILY 1 to 9 P. M. 

Fifteen hundred of you visited the ELECTRIC COTTAGE in two days, and one of them a rainy day, and to 
each of you we extend a cordial invitation to come again. We'll show you new things every time you come, and try to 
make each visit more pleasant than the last. 8 

To those of you who haven't come---just come right on and you'll have a good time watching the Invisible Servant 
do all the work. 

Visit the Electne Cottage, and you'll see many of your friends. They've been asking about you. Join the crowds. 

Meet your friends and together see how electricity warms the rooms—cools the rooms—lights the cigars—lights the home—cleans the carpets, floor, ceil- 


ings, bola heats everything, from the baby’s milk to the range—does all the washing and siroaing—does the sewing and hemming—cooks all the things 
to live on--makes you well when you are sick—frightens away the barglar in the nighttime. 


Does everything but eat—and.we want you to do that. 


ELECTRIC LUNCHEON SERVED ‘ALL YISITORS 


FREE—————LUNCHEONS EXHIBITIONS DEMONSTRATIORS, SOCIABILITY 


Phone Your Friends to. “Meet You at the ELECTRIC COTTAGE” 


Just take Oak Street Cars ‘and say “ELECTRIC COTTAGE.” Be our guest. Cordially Yours, 
Sve may MLC Teil Cy Cat ay eb 
THE ELECTRIC COTTAGE - 811 Chamberlain Avenue - Phone Hemlock 599 


COTTAGE UNDER DIRECTION CHATTANOOGA RAILWAY AND LIGHT COMPANY 


NrEwWSPAPER ADVERTISING Usep DurING THE ELEC- 
TRIC CorraGE CAMPAIGN. 
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in the newspapers, moving picture theaters and on posters 
in street cars. Of this advertising it was found that the 
newspapers were most effective, based upon the attendance 
following the appearance of any announcement. The 
largest attendance followed announcements in write-ups ap- 
pearing in the society columns of the newspapers, which 
attendance was during the afternoon and evening. 

All guests were asked to register, and by this means 
the names of 3,401 visitors were secured. On account of 
the rush at certain times, many did not get a chance to 
register, so that the total attendance was estimated at about 
5,000. Based on these figures, the cost of the demonstra- 
tion per registered visitor was 12 cents, and 9 cents per 
estimated visitor. In 50 per cent of the cases 10 cents was 
spent by each visitor in street ear fare, which reduces the 
cost figure named above to the central station nearly one- 
half. 


THE ELECTRIC _COTTAGE 
CLOSES THIS WEEK 


The Electric (Fe s Most Popular 
Innovation—Will Close Saturday of ‘This Week 


G To those of you who have visited the cottage, we invite yo to come 
again—and see the new features added for this week. 


@ To those of you who have not yet visited the Clectric Cottage— 
be sure and come this week. 


q Those who have visited the Electric Cottage and watched the silent 
servant do all the household duties, work and drudgery, all say it's a 
wonderfully fascinating place to go. 


It’s Funny to See the “Kilo-Watts” Do > the | Work 


—===R E ME MB E Re 
Open Tne Week Only. 1 to 9 P. M. Daily 


Phone Your Friends to Meet You At 


THE ELECTRIC BUNGALOW 


811 CHAMBERLAIN AVENUE 


Take Oak Street or Mission Ridge Car and Say: “ELECTRIC COTTAGE.” 


“TU sel the cobtnge complete” 
MR. DLL GRAYSON. Owner 


James Buibbwt 
Pres M. 1066 


We weed the conmre” 


Terrell-Hedges 
Company. 


We ferninbed the Kile Watts ~ 
Chattanooga Ry. 
Light Co. 


Fig. 2. One or Firnat Aps Usep Durina Exvecrric Cor- 
TAGE CAMPAIGN. 

The scheme proved its merits, and all those who made 
it a success deserve and have truly received due credit. It 
is one which other central station managers can profitably 
study and adapt to local conditions. The publicity secured 
is such as can be secured at a like cost in no other way, and 
the good impressions created under proper management can 
be created by few other schemes. 


Exchange of Incandescent Lamps by St. Louis 
Company. 

It has been the practice of the Union Electric Light & 
Power Company of St. Louis to renew lamps only on a 
lamp-for-lamp basis, crediting such part of renewal allow- 
ance for burnt-out lamps against the price of new lamps. 
An announcement has recently been made by this com- 
pany that in the future customers will be allowed a credit 
for all burnt-out lamps returned, in accordance with a 

‘schedule of allowanices, such eredit to apply against the 


purchase price of new lamps. Credit for burnt-out lamps 
returned is not allowed, however, against anything else than 
the purchase of new lamps. 

For example: If a consumer returns ten 60-watt Gem 
lamps, which have an allowance of 15 cents each, or $1.50, 
the consumer may apply this credit against the purchase 
price of any other lamps he may desire. 


Ross B. Mateer, Commercial Agent, Southern Sierras Power 
Company, Riverside, California, Comments on 
“Boosting the Game.”’ 


Central stations desirous of promoting inereased eur- 
rent consumption frequently resort to campaigning in the 
densely populated section as well as in rural portions of 
the country, and hence rely upon the conscientious perform- 
ance of salesmen. Records are kept of the results obtained, 
such as appliances sold, calls made and prospects inter- 
viewed, that an analysis of the territory may be readily 
determined. The salesman generally making the most calls 
is commended, while the man in the rural district, who has 
many a step to make and whose ealls are confined to two 
or three each working day, plods along and is sometimes 
regarded, by those who do not know, as a trifle slow. Per- 
haps it would be well in such eases for those interested in 
promoting commercial activities and creating a market for 
current to take a day off, as it were, and tramp over thie 
territory with their employes and endeavor to keep track 
of it. Perhaps a few miles in a broiling hot sun or a mile 
in slush up to one’s ankles and in a heavy rain would no! 
inerease their ardor, but rather awaken the powers that 
control to the importance of boosting the game. 


You ask what boosting the game means. It simply 
means cooperation along every line, not neglecting to pro- 
vide suitable transportation, that the man representing the 
district may be made more efficient. Should you expect 
him, out of his small salary, to provide a vehicle operated 
by gasoline or electriety at his expense? You should pro- 
vide him the means of covering his territory, getting 
around, as it were, with the least possible waste of time, 
keeping in touch always with the live prospect as well as 
encouraging those who are inclined to be backward. Per- 
haps you will say, “That is what I have hired him for,” 
but how ean you expect the energetic, ambitious salesman 
to turn in results shown by contracted and connected busi- 
ness and at the same time keep in touch with the custom- 
ers who are inclined to be a little slow and a little back- 
ward, when you do not provide him with adequate means 
of covering ‘his territory? 

So I would say to you who sit at your desk, comfortably 
reading your correspondence, checking reports or pressing 
the buzzer, that your stenographer may approach and re- 
ceive your commands, “Get out into the territory and do a 
little ‘hiking’ yourself.” You will then readily appreciate 
what a task it is to cover a territory without rapid locomo- 
tion. The expense incurred by the purchase and operation 
of a vehicle under a capable and reliable hand is well war- 
ranted when increased sales efficiently is desired. In other 
words, “boost the game”—provide locomotion and vehicle 
operation at the expense of your company and note your 
increase in contracted business, not, perhaps, from those 
who only dream of big things, but of those to whom busi- 
ness of good load factor is paramount to a large connected 
load. Boost—never retard. 
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| Questions and Answers from Readers | 


| Readers are invited to make liberal use of this department for discussing questions, obtaining information, = 


opinions or experiences from other readers. 


However, editors are not responsible for correctness of statements of opinion or fact in discussions. 


lished answers and discussions are paid for. 


Discussions and criticisms on answers to questions are solicited. 
All pub- 


| | SSSWeeee oo i ee 


WHY DOES AN A. C. WATTHOUR METER’ HUM? 
Editor Electrical Engineering: 

(451) Please advise through the Question and An- 
swer columns the cause of a hum or buzzing noise in a 
house watthour meter. Can this hum ibe prevented, and, if 
so, how? ‘The meter is operated on a 110 volt, 60 eycle 
eireuit. W. J.C. 

LOSS DUE TO SCOTT CONNECTION OF TRANSFORMERS. 
Editor Electrical Engineering : 


(452) In the January issue the writer asked question 
No. 429, and inquired as to the loss due to a Scott connec- 
tion of transformers. The answer was received that the 
probable loss would be around 3 per cent. What I now 
desire to know is whether or not the loss of such a connec- 
tion is greater than in the case of a straight 2-phase or 
3-phase transformation. To illustrate my point, please 
specify for the following conditions: J have a 665 Kva. 
load under consideration which I can connect to the system 
in two ways: First, by stepping down 2-phase, 2,200 volts 
to 3-phase, 440 volts, using two Seott connected 300 Kva. 
transformers; and, second, by connection to a 3-phase line 
stepping 3-plhase, 2,200 volts down to 3-phase, 440 volts 
by three 200 Kva. transformers. Under the same condi- 
tions of load, would the Seott conneetion of transformers 
show a greater energy loss than the straight 3-phase trans- 
formation ? 1M, (En, 1 


CONNECTIONS TO A LOAD BOX. 
Editor Electrical Engineering: 

(453) ‘The States Company, of Hartford, Conn., has 
on the market what they call a “load box,” the connections 
of which call for a 3-wire, 2-phase, 110-volt cireuit with a 
neutral. As our standard lighting transformers are all of 
the 2-coil, 4-lead, 110 to 220 volts, I would like to know if 
it is possible to comply with such a requirement, using two 
such transformers on a 2-phase cireuit. F. Flick. 


CALCULATION OF SECONDARY CURRENT IN WOUND SECONDARY 
MOTOR. 
Editor Electrical Engineering : 

(454) Is there any rule by which one can find the sec- 
ondary current in a wound secondary slip ring motor when 
horsepower of the motor, current and voltage of the pri- 
mary is known and motor is not at hand to make a test? 
Also, can the voltage in the secondary be calculated? 

Can an Emerson or Trojan 60-cycle fan motor be re- 
connected for operation on a 25-cycle cireuit? If so, what 
changes are necessary? eC aM. 


STARTING A LARGE A. C. MOTOR BY WATER RHEOSTAT. 
Editor Electrical Engineering: 

(455) Is it possible and practicable to start a 440- 
volt, 3-phase, 100 horsepower A. C. squirrel cage motor 


with a water rheostat instead of the regular starter? If 
this is practicable, please give size of rheostat and details 
of the arrangement necessary for setting up the outfit. 

We have a 150 Kw. D. C. generator of 220 volts, hav- 
ing 12 poles. Is it possible to eut out one or two of the 
armature coils without causing serious unbalancing of the 
cireuits? If this is possible, explain the reason. 


John Ross. 


MEASUREMENT OF POWER IN AN UNBALANCED CIRCUIT. 

Note.—Question No. 447 appeared in the April issue 
of Electrical Engineering without the diagram to which 
the inquirer referred. On this account the question is 


again published, as follows: 


Editor Electrical Engineering: 
(447) 


3-phase cireuit, as shown in the accompanying sketch. 


The writer has an ammeter connected to a 
The 
primary voltage is 2,300. Please advise if it is possible to 


calculate the actual load from the following readings: 


POWER IN 


TO MEASURE 
3-PHASE CIRCUIT. 

With switches (1) and (2) connected at (4), the ammeter 

reads 40; with switch (2) connected at (4), and switch (1) 

connected at (3), the ammeter reads 11; with switch (1) 

connected at (4) and switch (2) connected at (5), the 


CONNECTIONS FOR AMMETER 


Can the power factor also be deter- 
B. B. 


ammeter reads 38. 
mined firom these readings? 


Electric Railway Block Signal System. Ans. Ques. 

No. 410. 

Editor Electrical Engineering : 

The manually operated signals on a single track trolley 
road operate on the principle of a group of lights con- 
trolled from two points by three-way switches. In this 
case, however, the group lights consists of five lamps in 
series, and the group is divided, two being placed at one 
end of the block and three at the other. Referring to the 
Fig. 1, a car at C, traveling in the direction of the arrow, 
takes note that the block BC is unoecupied because the 
lamps are dark. The conductor throws switch d, lighting 
up lamps k and h, and warning a car approaching the other 
end that they are about to enter the block. In the mean- 
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time the other car. traveling in the block AB towards the 
wight has thrown the switch g, hghting up lamps J and j, 
warning the first car that block AB is occupied. In ease, 
however, that the car starting from C arrives at B without 
receiving a signal, and wishes to proceed to A, the con- 


Trovley~ 


Ground 


Wie. 1. 
duetor throws switches f and e, ‘putting out the lights at 
k and h, and lighting those at 1 and j, and so on. 


SIGNAL SYSTEM FOR A SINGLE TRACK Roap. 


Transformer Design to Suppress Wave Distortions. Ans. 


Ques. No. 411. 

Any transformer will have a tendency to suppress har- 
monics unless operated at a very low magnetic density. 
This is evident from a study of the B-H curve, or hysteresis 
loop. If the iron is well saturated—that is, above the knee 
of the curve K—harmonies occurring at the peak of the 
curve will not be reproduced, because there will be very 
Harmonies oe- 
curring near the points of no-current will be reproduced 


small if any change in the flux density. 


Fias. 3 anp 4. Hystrerests Loop anp Posstpue WaAvE 
' DisrortTions In TRANSFORMERS. 


to some degree. Correction for other irregularieies, such 
as a steep wave front, as shown at B, will likely be carried 
over into the secondary cireuit. The question of high or 
low magnetizing current will have effect only as it indicates 


high or low saturation of the iron. 


Light Absorption of Glassware. Ans. Ques. No. 421. 

The density of glassware used for ornamental street 
lighting may vary from a light alabaster, absorbing 15 per 
cent of the light, up to opalescent or sand-blasted, absorb- 
ing from 20 to 40 per cent. The most common globes used 
for this purpose are light opalescent or light sand-blasted, 
the absorption of either of which is not far from 20 per 
cent. 


Distribution of Light From Ornamental White Way Post. 
Ans. Ques. No. 423. 

The writer has never seen a distribution curve of a 
5-light standard white way post. Such a curve would be 
rather hard to get photometrically, since such a standard 
would be rather hard to handle in the laboratory. Results 
of tests on such systems are always expressed by isolux 
curves, showing ‘the actual illumination on the roadway at 


any point. However, as far as distribution goes, would 
say that the magnetite are is more efficient by far in its 
distribution. Practically all the hight is on the lower hem- 
isphere, where it can be utilized, and the greater part of it 
is delivered at angles but lititle below the horizontal, thus 
hghting the street far into the middle of the block. The 
lamp cluster, on the other hand, very likely has nearly a 
circular curve, slightly flattened in a horizontal plane on 
account of interference of the individual lamps; hence also 
stronger straight upwards, and irregular and broken close 
to the base on account of shadows of post, erossarms, ete. 
Merely as hight source, the magnetite has the advantage, 
but as supplementary to existing street lighting the eluster 
has greater ornamental possibilities. 


Rewinding Small Motor. Ans. Ques. No. 425. 

I would not advise trying to rewind the battery motor 
for 110 volts, as it would be an expensive and tedious job. 
Jif it is desired ‘to run on a lighting eurrent, I would con- 
sider it much better to use the winding, as it is and put a 
lamp in series. The computation of wire sizes, ete., to be 
used with a motor of certain voltage and current requires 
a study of magnetic circuits, and there are too many va- 
riable factors to insure accurate computation without some 
knowledge derived from previous design. Most of the 
small and cheap motors on the market have been developed 
by a cut and try process. A. G. Rakestraw. 

Satisfactory Grounding Methods. Ans. Ques. 

No. 407. 
Editor Electrical Engineering : 

‘The methods used to secure efficient and permanent 
grounds for earth connections, for equalizing the static 
pressure, for protection in case of break-down of transform- 
ers, for reducing the pressure between earth and the con- 
duetors of a system, are numerous, and each has its good 
points and many supporters. 

There are, however, certain requisites which should not 
be neglected—namely: (1) Contact surface of grounds 
should be free at all times from any insulating or high re- 
sistance film. .(2) The surrounding earth should be in 
close contact with grounds, and should be of a moisture- 


retaining consistency. (3) The surface area of grounds 


Fic. 1. Devices ror Securing Erricrenr GROUNDS. 
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should be irregular to aid in attaining the second requisite. 
(4) The ground should be of highly non-electrolytie ma- 
terial to assure long life and no decrease in contact area. 
(5) Connections to grounds should be in plain view where- 
ever possible to facilitate inspection. ‘ 

Pipe grounds have been popular, but these do not com- 
ply with the first and third of the above requisites. Ground 
plates have sometimes been advocated, but these do not ful- 
fill the second and fourth requirements. Devices for seeur- 
ing efficient grounds are shown in Fig. 1 and known as the 
Hydroground, and cover all the requisites above indicated. 
As the illustrations indicate, there are two types—the drive 
and the dise type. The former holds the hydroscopic ele- 
ment within the perforated sheath and furnishes a very 
Both types are highly 
non-electrolytic. KE. A. Lightner, 

Evectrical Engineer, Lora Mfg. Co., Brooklyn, N. Y. 


convenient means for installing. 


Cost of Steam Service for Laundries. Ans. Ques. 


No. 420. 
Editor Electrical Engineering : 

The question of justifiable charges for the supply of 
steam and electricity has long occupied the mind of the 
central station commercial engineer and the public con- 
cern in this respect has grown to some importance. The 
disputes as to proper and discriminating rates are usually 
on the docket of the many Publie Service Commissions or 
Utility Boards, and have led to many court litigations. 
This may therefore be an opportune time to remind cor- 
respondents, that in order to properly deal with a problem 
of this importance, at least some of the general conditions 
surrounding the proposition should be mentioned. It be- 
comes very difficult to even estimate the cost of steam 
service when one simply states the electrical generating ca- 
pacity of a plant. The boiler sizes, and the use and cost of 
fuel, together with the general or relative proportions of 
the different items to be considered, should be given. 

The methods used in charging for steam services may 
be classified as either the flat rate or a charge for actual use 
as recorded by a meter. Where it is not difficult to collect 
the returns of a system, it is best to use a “condensation” 
meter, thus weighing and indexing the actual condensed 
But on installations where there 
is excessive waste and leakage, as for instance, a laundry 
as now under consideration, it is not an easy matter to 
gather the condensation, and the use of a graphic record- 
ing or indicating “steam” meter must be resorted to. There 
are many views taken on the relative merits of the meter 


water passing through. 


and flat rate basis of charging for steam, and where either 
method has been used with discretion, no monetary loss has 
resulted. 

Perhaps the following statement by the American 
District Steam Company may prove of interest: “The 
meter method of charging for various public utilities, such 
as water, gas and electric light, ‘has become universal, and 
the custom of furnishing these commodities on the flat- 
rate basis is practiced by but comparatively few companies 
at the present time. The meter basis is equitable to the 
company and consumer alike. It is just as reasonable to 
ask a coal dealer to supply coal at a stated sum per year 
as to ask a company to supply steam heat on a similar 
basis. The flat rate is expensive to the company while the 
meter basis is economieal for both the consumer and the 
company.” 


The rate charged by different companies for the steam 
supply, either for ‘heating or commercial purposes, varies 
with the locality, ranging from 32 cents to over $1.25 per 
1,000 pounds of steam. While some companies use a slid- 
ing scale based on a certain consumption of steam during 
a period, others use a seale based on condensation and also 
vary the rate; in case of heating, basing same either on 
the amount of square feet of connected radiation or on the 
cubical contents of the building. 

Several cases have come to the writer’s notice in which 
high-pressure steam is supplied for light manufacturing 
purposes in loft buildings on the flat rate basis of fifty and 
even forty dollars per horse power per year, which have 
proven quite profitable. Some instances as to the cost of 
generating steam are given below. 

In all first class, modern hotels, there is usually a 
laundry attached to the building, and the diagram herewith 
represents the steam consumption in the laundries of two 
New York: hotels, identified by A and B, respectively. The 
eapacities of the laundries may be judged by the equip- 
ment consisting in both cases of two washers, two centri- 
fugal extractors, one mangle, ironers and other appliances 
On a twelve 
hour basis the total use of steam in the laundry of Hotel 4 
ageregates 156 boiler horsepower hours for an expenditure 
of 542 pounds of coal actually used for this service. Though 
the hourly use of steam in the laundry of Hotel B is not 
similar to the variations found in Hotel 4, it is due simply 
to the division of the load or distribution of the work dur- 
ing the day, as the total reaches 151 tboiler horsepower 
hours for an equivalent use of 548 pounds of coal. These 
figures are the results of tests during the actual operation 
of the building. 

The power plant of Hotel A, with hydraule elevators, 
consists of 1,000 horsepower in boilers and 625 kilowatts in 
/40 


that are customary for this size installation: 
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generators, with 21 men on the engineering staff. Hotel B, 
with electric elevators, has an equipment of boilers amount- 
ing to 720 horsepower and the generators total 500 kilo- 
watts, with 17 men on the operating end. In each case 
the wages of the chief engineer is in the neighborhood of 
$3,000 per annum, and coal costs $3.50 per ton delivered. 
Computations based on the results of tests in these 
buildings, for 24 hours of operation, show the following 
values: 
Division of Service 

Total boiler h.p. hrs. per diem 

(steam and electric) @3e.n eames 100 % 100 &% 


Hotel A Hotel B 


Steam to laundry in percent of total.... 1.81% 1.92% 
Steam to auxiliaries and other service.. 43.19% 28.08% 
Steam chargeable to electrical service... 55 % 70 % 
Total steam per month for all services, 

Boh pir ses. «cars eee eee 302,400 248,000 
Cost of operation; labor, fuel, supplied 

ald’ Tépairsi. css tee eee ete $3,724 $3,064 


Cost per boiler h. p. hr., in cents....... 1.23 1.23 
On a ten hour basis, either of these plants can generate 
steam at an annual cost of 1.23 cents per boiler horsepower 
hour, or 308 days & 10 hours & 1.23 cents — $37.89 per 
horsepower per year. In selling steam, to say a neigh- 
boring building, the profits or gain would be, if based on 
the following: (a) charging at $40 per Hp. per year = 
$2.11 profit, or a little over 5 per cent. (b) charging at 
$50 per Hp. per year = $12.11 profit, or about 32 per cent. 
M. Wim. Ehrlich, (N. Y.) 
Consulting Engineer. 


Why Field of Large Motor Should Not Be Opened. 
Ans. Ques. No. 426. 
Editor Electrical Engineering : 

The following remarks are submitted as an answer to 
question 426: The inquirer, in the first part of his ques- 
tion, evidently has in mind the breaking of the shunt field 
on a compound wound motor or the field of a shunt motor, 
as opening the field of a series motor cuts the current off 
entirely and causes the motor to stop. 

Consider the action of a direct current generator. The 
current is generated by the armature conductors cutting 
the lines of magnetic force produced by the field magnets. 
The same conditions are present in a motor—that is, the 
armature conductors cut the lines of force from the field 
and generate an emf. exactly as in the case of the gen- 
erator, except that this emf., instead of causing a current 
to flow out on the line, is in opposition to the line current, 
and is known as the counter emf. of the motor. This ex- 
plains why a motor with a comparatively very low resist- 
ance may be run on a circuit whose voltage would cause 
a current large enough to burn up the motor were it not 
for the counter emf. opposing the line voltage. 

Of course, with no field on the motor, there would be 
no lines of magnetic force to cut, consequently no counter 
emf., and the current that would flow would be limited only 
by the resistance of the armature, which is comparatively 
very low, and would destroy the armature coils. 

Consider the motor discussed in the answer to the first 
section of this question. If the field were weakened in any 
way, the lines of magnetie force would diminish and thus 
lower the counter emf. so as to allow a greater current to 
flow in the armature. This greater current would inerease 


the torque, hence increase the speed. This principle is 


used to some extent to vary ithe speed of motors in com- 
mercial operations. 

When the load is re- 
moved by the belt flying off or in any other way, the motor 
would naturally speed up a little on acount of having a 
lighter load. This increase of speed increases the counter 
emf., lowering the current which passes through the series 
field and diminishes the lines of magnetic force, allow- 
ing more current to flow. This increases the torque and 
speed still further, lowering the current still more by in- 
creasing the counter emf., and so on, accumulatively, until 
the motor may reach a speed high enough to burst the 
armature. Henry A. Davis (N. Y.). 


Now consider the series motor. 


Why Field of Large D. C. Motor Should Not Be 
Opened. Ans. Ques. No. 426. 


Editor Electrical Engineering: 


When a D. C. motor is in operation, the conductors 
wound on the armature pass through the magnetic field 
formed by the lines of force which pass from the field 
poles. This is the same action as takes place in a dynamo, 
and the result is the generation of an emf. in these con- 
ductors. In the case of the motor, this emf. opposes that 
of the line, and is called counter emf. This counter emf. 
is a maximum when the motor is operating at running 
speed or over. When the conductors are not being re- 
volved, no counter emf. is being generated, and, therefore, 
when starting a motor, a starting rheostat of some kind 
must be employed for all except very small motors. The 
counter emf. holds down the current taken by the motor, 
and, therefore, in starting, when there is little or,no coun- 
ter emf., resistance must be inserted to hold down the in- 
rush of current. The rheostat is so designed that the re- 
sistance may be cut out in’steps, and as the speed increases 
the counter emf. reaches a value which is sufficient to make 
resistance unnecessary. 

When a motor is connected to the lines, the current 
(without a starting rheostat) may be approximately eal- 
culated by ohm’s law: I = E/R, but after it is up to 
speed the formula must take into account the counter volt- 
age or: I = (E - E’) ~ R, in which I is current; EK, line 
voltage; E’, counter emf.; and R. resistance of armature 
conductors. The current of a 110 volt motor with 1 ohm 
armature resistance at standstill when no counter emf. is 
developed would be I — 110/1 — 110 amperes, which 
would burn out the conductors and cause flashing at the 
brushes. At full speed the current would be approximately 
(110 - 100) -— 1 = 10 amperes. 

This shows that without counter emf. a large destrue- 
tive current flows. There is no counter emf. if the eurrent 
is cut off from the field cireuit, because in this event there 
is no magnetic field. Cutting off the field eurrent, there- 
fore, results in the loss of magnetic field, and this means 
that no counter emf. will be generated. A large inrush of 
current will follow the opening of the field cirenit with 
flashing over at the brushes, ete. 

The tendency of a series motor to speed up in ease of 
removal of the load is also concerned with counter emf. 
The design of a series motor is such that the field circuit 
is In series with the armature, and the current that passes. 
through one passes through the other. When the motor 
is running at its normal speed it will be developing a coun- 
ter emf. which, bucking the line voltage, will hold the eur- 
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rent to a given safe value. Increasing the speed of the 
armature will cause the conductors to eut the magnetic field 
at a greater rate and increase the voltage (in the case of a 
motor, counter voltage). As indicated by the formula, 
I — (E - E’) — R, if the counter emf. E" is increased, the 
current I will decrease. 

Reducing the current in the case of a series motor also 
reduces or weakens the magnetic field, because armature 
and field cireuts are in series. So to make up for weaken- 
ing of the field, the armature conductors must again in- 
erease their rate of speed to generate the same counter 
emf., because this depends on the rate of speed and the 
magnetic field. If the latter is weakened, the speed must 
be proportionately increased. The wakening of the field 
due to decrease in current following the increase in arma- 
ture speed is a cumulative effect. The increase in speed re- 
sults in a weaker field, becamse it cuts down the current in 
the armature and field, and weakening of field results in 
an increase in speed to make up for this weakening. The 
result is that the motor will race. For this reason a series 
motor is in practically all cases direct connected to its load, 
so that there is no possibility of its running free. 

George J. Kirchgasser ( Wis.) 


Generating Equipment for Small Central Stations. — 


Ans. Ques. No. 482. 
Editor Electrical Engineering: 


Without knowing the conditions and layout of the town 
referred to by B. J. K. in question 432, it is impossible 
to say whether a D. C. or A. C. system will be best suited. 
Since the town has a population of some 3,000 people, as 
a general proposition a D. C. system would not have the 
advantages of the A. C. system since the cost of copper for 
an extensive distribution system as the plant grows would 
be in favor of the latter system. In many eases the A. C. 
system enables the station to reach out and serve customers 
that provide a favorable load while with the D. C. system 
the cost of reaching this load would be prohibitive. With 
the D. C. system a size of wire for the feeder lines could 
not be smaller than No. 6 while with the A. C. system an 
even smaller size might be possible at a reasonable high 
voltage for the primary lines and a No. 8 for the secondary 
with transformers located as near the load as possible. 

As regards installing the direct current system and later 
changing over to the alternating current system, this might 
be possible by using the old D. C. feeders as secondary lines 
but even then the size of wire would probably be larger 
than required. 

For a town of 3,000 a load of at least 1,500 lights can jbe 
expected within one year so that it will be well to take a 
liberal growth into consideration when installing the initial 
equipment, for changing and rebuilding a plant is an ex- 
pensive proposition. The writer would advise the installa- 
tion of a 50 Hp gasoline or oil engine and a 37 Kva., 2300 
volt, 60 cycle, 3-phase, revolving field alternator so that a 
motor load could be handled when the time came for the 
securing of same. The writer has just completed a plant 
of this sort and finds that the equipment above mentioned 
operates 10 hours on 50 gallons of oil which costs five cents 
per gallon. Our load consists on an average of 200 lights 
of 25, 60 and 100 watts, two deep well water pumps with 
three ineh eylinders lifting water 400 feet and discharging 
into a tank 100 feet above the pumps. This is I believe 
very good operation for a plant of this size. 


Another feature in the adoption of a 3-phase generator 
is that single phase operation can be secured by leaving out 
the middle winding and connecting up the single phase 
load to the outside lines. When this is done, the single 
phase eapacity of the 37 Kva. machine is about 20 Kva. 
The sizes of transformers to use should be 2, 3 and 5 Kw, 
care being taken to keep the phases balanced when the load 
on any transformer is increased. 

The equipment for the switchboard should consist of a 
2300 volt oil switch, 3 ammeters, one voltmeter and plug 
switch, one field regulator for exciter and one for generator, 
one potential transformer for voltmeter, 3 shunt transform- 
ers for ammeters, one field switch and discharge grid 
and perhaps an automatic circuit breaker. The cost of such 
a plant should be around 8 to 10 thousand dollars. 

Edward Dumas. (Texas. ) 
Specifications for Generating Equipment for Small 


Central Stations. Ans. Ques. No. 482. 
Editor Electrical Engineering : ike 


One of the first considerations entering into the design 
of a central station should be continuity of service. Unin- 
terrupted delivery of power to consumers is demanded for 
purposes of revenue and to command public satisfaction 
and good will. Overhead charges are continuous, which 
necessitates continuous revenues to make the company suc- 
cessful financially. Satisfied customers mean a continued 
increase of new. customers. 

For an electric plant to give continuous service it must 
be a duplicate plant. In the case cited it would doubtless 
be better to first install a 15 Kw. direct-connected unit. Do 
not consider a belted arrangement, although this will mean 
a lower first cost. As the demand for power increases, add 
another 15 Kw. direct-connected unit to be operated in 
parallel with the first unit. The plant is now a duplicate 
plant, and cannot easily be put entirely out of commis- 
sion. 

If the demand for power still further increases, add a 
20 Kw. unit. This not only provides for more certain con- 
tinuity of output, but adds a most essential feature—that 
of maximum efficiency of operation of plant. Electrical 
machines operate at their highest efficiency at about their 
rated load output. As the daily demand for power in- 
creases, additional units may be connected in, according to 
the demand. For example, suppose the three units are al- 
ready installed, and the maximum demand for power occurs 
between 5 and 7 p.m. For the first demands, say for from 
4 to 5 o’clock, a 15 Kw. unit may be operated. At about 5 
o’elock the 20 Kw. unit may be connected in. On special 
occasion it may be necessary to connect the second 15 Kw. 
unit in cireuit to meet a maximum demand. When the 
maximum demand does not occur, one 15 Kw. unit should 
be operated one night and the other 15 Kw. unit the next 
night. At a comparatively small expense for a 15 Kw. 
unit, the whole plant is really made a duplicate plant. 

The estimated load is 14144 Kw., but this could be re- 
duced by using not over 60 watt tungsten lamps for street 
lighting. For the best street lighting effects, small units 
placed nearer together give much better satisfaction than 
larger units spaced farther apart. Place a 60 watt lamp 
on every other pole, the poles being spaced 150 feet apart, 

If the most of the load comes within a circle having 
a radius of a mile, a D. C. system, which is cheaper to in- 
stall, is much simpler and operates at a higher efficiency 
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than any A. C. system, and is advisable. Any 110 volt system 
can be changed to a higher pressure system and will then 
operate at an inereased efficiency, but all of the lamps will 
have to be changed. It will not be at all advisable to con- 
sider changing to a three-phase A. C. system. This would 
involve a very large outlay for new machinery and addi- 
tional labor. The lamp load would need to be properly 
distributed between the three phases, or else the plant must 
be operated at decreased efficiency. Any arrangement gives 
an undesirable power-factor if motors are used on the same 
lines with the lamps. Wait for the power demand to de- 
velop and then install a separate line to supply power for 
motors. 

The switchboard should be provided with a cireuit- 
breaker for each unit and for each cireuit leaving the sta- 
tion; a voltmeter for each unit, or a proper switching 
device, so that one voltmeter may be connected as desired 
with each unit or with the main line; an ammeter for each 
unit, and a field rheostat for each unit. Fuses should also 
be installed in connection with the circuit-breakers. If the 
cireuit-breakers operate properly, the fuses will not blow 
out; but if for any reason the breakers fail to operate, the 
fuses will protect the generator. Suitable protection from 
lightning should be provided. 

It is difficult to give a complete estimate of costs be- 
cause of insufficient data as to distances, location of load, 
nature of the country, and cost of labor. Such a plant as 
described to supply 15 Kw. to a section of about three 
square miles under ordinary conditions should cost between 
three and four thousand dollars. If a water power is avail- 
able, within three or four miles, it should be carefully con- 
sidered. 

Voltage for a Particular Load. Ans. 
Ques. No. 433. 
It may be possible to prevent the burning out of the 


Reducing Supply 


lamps, when arranged as suggested, by connecting equalizer 
wires as shown in Fig. 1. 

If the pressure applied to the lamps is reduced from 
114 to 105 volts by use of a resistance, its value in ohms 
may be found, very nearly, by the following method: 

Since each lamp operates at 6 watts and 6 volts, it re- 
quires 6/6 —1 ampere. A set of 19 lamps in series will 
take 1 ampere. If there are 10 sets in parallel, the total 
current taken by the group of lamps will be 10 amperes. 
The difference between 114 and 105 being 9 volts, the re- 
quired resistance will be R = 9/10 ohm, assuming the eur- 


Fig. 
M4 Vests 


5 


Fig. 2 anp 3. CONNECTIONS FOR LAMPS OF A SIGN. 


rent in the lamps is the same after the reduction of the 
applied pressure. The current in the lamps will be less 
after the reduction of the applied pressure. The kind of 
lamp not. being known, the current cannot be computed, the 
resistance temperature coefficient being unknown. 

The resistance of each lamp when operating at 6 volts and 
6 watts will be expressed by R = W ~ P>=6—=—1=>6 
ohms. <A row of ten of these lamps connected together in 
parallel will have a resistance of 6/10 ohm. It will, there- 
fore, be more efficient to add 10 more lamps to the present 
arrangement, making 20 lamps in series in each set instead 
of 19. Tt is possible that this is not desirable because of 
the make-up of a given sign, and a variable resistance of 
9/10 ohm, maximum, may be connected with the arrange- 
ment as indicated in Fig. 2, and so arranged as to enable 
a variation in resistance to be obtained. <A _ strip of 
“Nichrome” ribbon 1/2 inch wide, 0.0113 inch thick, and 
10 feet long will answer. If less than 9/10 ohm is desired, 
only a portion of the ribbon need be connected in cireuit. 

Prof. F. EK. Austin (N. H.). 


Reducing Supply Voltage for a Particular Load. 
Ans. Ques. No. 4383. 
Editor Electrical Engineering : 

The 190 lamps connected as stated above have a com- 
bined resistance of about 11.4 ohms, and the total current 
taken is 10 amperes. If the lamp voltage is to be reduced 
to 105, the eurrent taken by the lamps will be 9.2 amperes, 
assuming that the resistance of the lamps remains constant. 
This assumption will not lead to any appreciable error. 
Since the voltage is to be reduced 9 volts, a resistance of 
one ohm would be required. This resistance would have to 
radiate energy at the rate of 80 watts, and, if made of cop- 
per wire, would require about 400 feet of No. 14. While 
this scheme is wasteful of power, the total Kw.-hrs. con- 
sumption would be less than without the resistance, so that 
if the illumination is satisfactory at the lower voltage, 
there could be no serious objection to its use. 


Nature of Field of Single Phase Motor. ’ Ans. Ques. No. 435. 
The single phase induction motor has a revolving field 


when it is up to speed, regardless of whether the starting 
winding is cut out or not. This field is elliptical in shape 
at speeds below synchronism, and is not circular, as is the 
case with the polyphase motor field. A motor construeted 
as outlined in the second part of the question would have 
no starting torque, although it would run fairly well when 
brought up to speed. The same would be true of the Lin- 
coln two pole generator, but the performance would not be 
satisfactory in either case. 


220 Volt Instruments on 110 Volt Circuits. 
_ No. 437. 
The ammeter mentioned would indicate accurately the 


current through it, regardless of whether the circuit is 110, 
220 or any other commercial voltage. The voltage of the 
circuit on which an ammeter is to be used is stamped on 
the name plate of the meter only in ease it is to be used 
on extra high voltage cireuits, and this rating is only in- 
tended to show the maximum voltage of the cireuit on which 
it is permissible to use the meter. A good 220 volt meter 
should indicate accurately the voltage of the cireuit on which 
it is used so long as the voltage does not exceed the rated 
voltage of the meter. : 

If the D.C. type of instruments are referred to in the 
last part of the question, they are usually of the perma- 
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nent magnet or D’Arsonval type. ‘The moving eoil of this 
instrument consists of several turns of small wire mounted 
on jeweled bearings and placed in a permanent magnetic 
field. The same field and same moving coil may be used 
in building either an ammeter or voltmeter. In the volt- 
‘meter the moving coil is connected in series with a high 
resistance, and in the ammeter it is connected across a low 
resistance shunt which is mounted inside of the instrument. 
The principle of operation is the same in either case, and 
depends on the fact that a wire carrying a current is pushed 
sidewise by a magnetic field. The needle is held in the field 
by means of a spiral spring, and’when current flows through 
the moving coil, the side push may be expressed by the 
equation T — KIq, in which T is the torque tending to 
turn the moving coil out of the field, K is a constant, I is 
the eurrent through the moving coil, and ¢ is the total 
number of lines of force from the north to the south pole of 
the permanent magnet. ‘Since ¢@ is constant in the above 
equation, it is obvious that the torque of the meter will 
vary, as the current through it, and consequently the seale, 
will be uniform so long as the elastie limit of the spring is 


not exceeded. Prof. F. J. Rankin (Colo.). 


220 Volt Instruments on 110 Volt Circuits. Ans. 
Ques. No. 487. 
Editor Electrical Engineering : 

‘The indications of an ammeter are in no wise affected 
by the voltage. An ammeter used on a 110 volt eireuit will 
indicate current with equal accuracy on a 220 volt cireuit, 
providing the maximum eurrent is within the range of the 
instrument. The same holds true with a voltmeter. A volt- 
meter which correcily indicates the pressure on a 220 volt 
eireuit will indicate the correct difference of potential on a 
110 volt cireuit. 

Weston meters are of the moving coil type, and their 
operation depends on the principle that when a conductor 
of electricity is placed in a magnetic field, it tends to move. 
The moving conductor consists of a coil of very fine wire 
wound on a light aluminum frame, pivoted in the field of 
a permament magnet. When a direct current is passed 
through this coil it moves into a position in which it en- 
closes the lines of force emanating from the magnet. A 
soft iron cylinder is inserted into the moving coil to pro- 
vide a better path for the lines of force from pole to pole 
and produce a uniform field, which permits the meter seale 
being uniformly graduated. The pointer is secured to the 
moving coil. The object of the aluminum frame is to ren- 
der the instrument deadbeat, due to the fact that eddy cur- 
rents are induced in the frame when it moves through the 
magnetic field, and this tends to check excessive movement 
of the needle. 

A spring at each end of the coil opposes its movement, 
and they are coiled in opposite directions, so that when the 
eoil moves, one spring winds up while the other unwinds. 
This arrangement compensates for any error in the work- 
ing of the meter which might occur due to non-uniformity 
in the spring material. The springs also serve to carry the 
current to the coil. Instruments of this type can only be 
used on direct current. 

The moving coils in these instruments carry very small 
eurrents, so that when an instrument of this kind is to be 
used as a voltmeter, a high resistance must be placed in 
series with it. These resistances are known as multiples, 


and are usually mounted within the instrument ifself. When 
used as ammeters, due to the above mentioned fact concern- 
ing their low current-carrying limitations, vse is made of 
a shunt, which is made of manganin German silver or any 
material having a high specifie resistance and low temper- 
ature coefficient. The shunt is connected in series with the 
With 
this arrangement the meter simply measures the drop across 
a definite length of the shunt, at which points suitable termi- 
nals and leads are provided for connection to the meter. As 
the resistance of the shunt and meter bear a fixed ratio to 
each other, it follows that the current through the meter 
will be a fixed proportion of that passing through the shunt, 
and the meter scale, instead of being marked to show the 
eurrent actually passing through it, can be calibrated to read 
the current passing through the mains. Shunts and the 
leads provided with them for connection to the meter are 
always calibrated with the meter, and should never be al- 
tered in any way or any attempt made to use them with 
any other meter, except with the one they were calibrated 
for. The leads are always made long enough to permit of 
the meter being located a reasonable distance away from 
the shunt where necessary. If the leads are too long, they 
should not be cut off, but coiled up out of the way. 

(Ohio). 


line in which current measurements are to be made. 


P. Justus 


220 Volt Instruments on 110 Vo!t Circuits. Ans. 
Ques. No. 487. 
Editor Electrical Engineering: 

Both the 220 volt D.C. ammeter and voltmeter will give 
As the 
ammeter reading depends only on the number of amperes 
flowing in its cireuit, it is entirely independent of the volt- 
In a 220 volt voltmeter, when placed in a 110 voli 


correct readings when placed in a 110 volt cireuit. 


age. 
cireuit, the normal position of the pointer will be about at 
the middle of the seale. 

The operation of a Weston ammeter or voltmeter is as 
follows: A movable coil, to which a pointer is attached, is 
placed in the field of a permanent magnet. Current flow- 
ing through the movable coil turns it and the pointer, the 
same as the armature of a D.C. motor turns when current 


is sent through it. This turning of the coil is opposed by 
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a hair spring, which also brings it back to zero when cur- 
rent is cut off. ‘ 

In a voltmeter a high resistance is placed in series with 
the movable coil in order to allow but a very small current 
to flow through the movable coil, while in an ammeter, in 
order to have this small current flowing through the instru- 
ment, the ammeter current is shunted. In ammeters for 
small currents this shunt may be placed in the case of the 
instrument, while for large currents the shunt is placed in 
the bus bar, and two cords from the instrument are attached 
to terminals of this shunt. Care must be taken that these 
cords are not broken, as even an inch cut off these cords 
will give a false reading, because the current in the movable 
coil is due to the voltage drop of the shunt, which is very 
low (usually only a fraction of a volt), and the least change 
in the instrument cireuit will cause a proportionately large 
change in the reading. A. J. Kalinowski (Colo.). 
Air Tanks for Braking on Interurban Cars. Ans. 

Ques. No. 440. 
Editor Electrical Engineering: 

In answer to question 440, the writer does not know of 
any companies in the South using the tank system for air 
brakes, nor of any manufacturing company who advocates 
such a system of air braking. The only place that I know 
of such a system ever being used was on the Albany- 
Schenectady interurban line of the United Railways Com- 
pany. The method of charging the tank was from a storage 
tank arranged at one of the substations about half-way be- 
tween Albany and Schenectady. There was a compressor 
installed in this substation, and I recall that it generally 
took about five minutes to charge the car tank. In rainy or 
snowy weather this was naturally rather disagreeable for 
the crew of the car, and it was rather exasperating to pas- 
sengers to be held up for five to seven minutes waiting for 
the air tank to be charged. 

Personally, I cannot see anything to recommend the air 
tank system over the individual compressors. There might 
be circumstances under which the air tank system might be 
more advantageous from a price standpoint, and none of 
the disadvantages would be felt, such, for instance, as a 
short line having five to ten-minute lay-overs at each end 
of the line, where storage stations could be used without 
loss of time otherwise. In the early development of the 
individual air compressor it is quite possible that stationary 
large compressors were more reliable than the individual 
compressors on the cars, but in the present state of devel- 
opment of individual compressors they are absolutely re- 
liable, and I am inclined to think that they are an even 
better piece of apparatus, as far as reliability and main- 
tenance are concerned, than most of the large stationary 
H. E. Bussey (Ga.). 


compressors. 


Making Use of the Scraps. 
Editor Electrical Engineering: : 

The city clock in the writer’s town is illuminated by 
12-25 watt tungsten lamps. When we recently provided a 
24-hour service, these lamps burned the entire time, and, 
besides consuming current, caused an expense through lamp 
renewals. The following scheme was, therefore, devised ‘to 
cut the lamps out of service during daytime: A wood disc, 
6 inches in diameter and 14 inch thick, was turned up and 
provided with 24 brass nails, located at equal intervals 
around one side near the edge, as shown in Fig. 1. On one 


side of this disc a hard rubber disc from a broken water 
meter was attached, on the edge of which a piece of brass 
was attached to make contact with two spring brushes and 
close the lighting cireuit during the time lamps were re- 
quired at night for clock illumination. 


Arrn to Hour 
Horre of Clock 


Disc with 
Brass Strip 


Home-Maps Time Switcu. 

The two dises were made to revolve once in 24 hours by 
mounting in such a way that a ground clamp attached to 
the clock hour hand shaft was made to engage in the pins 
of the dise and cause same to revolve 1/24 of a revolution 
each hour. The time the lights are on or off can be changed 
by lengthening or shortening the brass strip on the rubber 
disc. The whole apparatus was made from discarded ma- 
terial and does the work of an expensive time switch. 

G. W. Hubbard (Ga.). 


Cleveland Electrical Exposition. 

An electrical exposition to be held at Cleveland, Ohio, 
May 20 to 30, is being arranged by the Electrical League 
of that city. Since Cleveland is the home of many elec- 
trical interests, such an exposition promises to be of espec- 
cial interest. This city is the headquarters for the greatest 
lamp works in this country, the home of the biggest carbon 
manufacturing plant, and it boasts of three leading manu- 
facturers of electric vehicles. It holds high rank in the 
manufacture of electric cranes and hoisting machinery, and 
is a leader in the making of batteries. It claims many of 
the largest electrical machinery plants, and its public serv- 
ice company is said to be a model of progress and effi- 
ciency. 


National Association of Electric Sign Manufacturers 
Organized. 

At the second meeting of the Electric Sign Manufac- 
turers, held at Chicago, March 30 and 31, a permanent 
association was formally created, to be known as_ the 
National Association of Electric Sigh Manufacturers. At 
this time the constitution and by-laws, prepared by a com- 
mittee appointed at the first meeting last fall, was pre- 
sented and adopted. 

The following officers were elected: President, George 
R. Hall, National Electrie Sign Company, Jersey City, 
N. J.; first vice-president, F. A. Kehl, Brilliant Sign Com- 
pany, St. Louis, Mo.; second vice-president, Norman B. 
Hickox, Greenwood Advertising Company, Knoxville, 
Tenn.; third vice-president, 'T. J. Macey, Macey Sign Com- 


pany, Toronto, Canada; and treasurer, C. M. Davis, Amer- 


ican Sign Company, Kalamazoo, Mich. The secretary will. 
be appointed later. 


May, 1914. 


HPLECTRICAL ENGINEERING 235 


(Formerly Southern Blectrician) 


_fS=U&8 lO ore ri —_ 


| New Apparatus and Appliances | 
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Detroit Ironclad Entrance Switch. 


For some time the Detroit Fuse and Mfg. Company of 
Detroit, Mich., has been developing types of switches that 
eliminate danger to life and property when used in general 
electrical service. An important step in this direction was 
taken in the introduction of a line of switches known as the 
“ironclad fuse” switch which carries out the conduit prin- 
ciple of electrical construction by enclosing the switch in 
a metal case operated from the outside. The first 
switch of this sort was produced by the company in 1909. 


Fig. 1. SnHowinea Two-PoLte SwitcH For Epison PLUG 


FUSES. 

The illustration here shows a switch and cutout that 
may be operated outside the enclosing case designed for 
entrance service connections but may be used where an 
enclosed switch is desirable. The switch may be locked 
“off” by the use of a padlock, making it impossible to 
operate the switch until the lock has been removed. ‘Thus 
change of tenants in apartment houses and other rented 
property where these switches are installed, does not re- 
quire removal of meter and connections by central stations. 
The switch ean be arranged for a detachable handle, making 
it impossible for unauthorized persons to get into the 
switch mechanism. 


Westinghouse Laboratory Portable Meter. 

A line of portable laboratory meters has been designed 
by the Westinghouse Electric & Manufacturing Company, 
which operate on the D’Arsonval principle and, and claimed 
to be free of residual errors. These meters differ from 
other meters using the D’Arsonval principle in having a 
single air gap through which the moving coil, pivoted at 
one edge, swings. ‘The single gap, it is claimed, permits 
of maximum torque per unit of weight. 

The accuracy of these meters is further assured by 
treating, magnetizing and artificially ageing the magnets 
with their pole pieces complete according to the process 
originally developed by Madame Curie, the well-known dis- 
coverers of radium, this process being recognized as in- 
comparably superior to all other processes. To further 
guarantee against change in strength, the magnets, after 
treating, are stored for six months. Any magnets that show 
a decrease in strength after this time are rejected. The 


moving coil and pointer are then assembled in the magnetic 
structure, and the manufacture is completed without dis- 
turbing the magnetic cireuit, an arrangement impossible in 
the bi-polar D’Arsonval instruments. The light metal 
frame on which the moving coil is wound moves through 
the air-gap of the magnets and makes the reading inher- 
ently dead-beat. This important feature enables readings 
to be taken quickly and prevents violent fluctuations from 
injuring the pointer or the moving element. 


CONSTRUCTION OF WESTINGHOUSE PoRTABLE LABORATORY 
METER. 

‘The seale, which is 114% inches long, subtends an are 
of 100 degrees, giving large, open divisions, which are of 
uniform length throughout. The scale has diagonal mark- 
ings which facilitate accurate readings of fractions of divi- 
sions. A mirror extending the entire length of the scale 
enables the prevention of parallax in reading. For use with 
the millivolt meters, combination laboratory portable shunts 
are supphed. These combination shunts three 
shunts of any desired capacity up to 200 amperes mounted 
in a single box with suitable terminals. These meters are 
supplied as voltmeters or as millivoltmeters. The millivolt- 
meters can be used as ammeters in connection 
accuracy. 


include 
high 
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Reliance Time Switches. 
A type of time switeh has been designed by Benjamin 
F. Flegel, of the Reliance Automatie Lighting Company, 
Racine, Wis., which will open and elose an electrie cireuit 
according to a schedule. ‘The closing and interrupting de- 
vice is operated by a clock that requires winding every 
seven days, the whole mechanism being loeated at the back 
of the clock dial, making a compact device. 


ReniaANce Tre Swrrcu ror Inpoor Use. 

This time switch has been designed for operation on 
electric sign, window and store cireuits, on apartment house 
hall hghts and other similar cireuits. Central stations find 
these switches of service on cireuits feeding flat rate cus- 
iomers contracting for a certain number of hours each night, 
and for this service a,weather-proof design is made that 
can be mounted on a pole or elsewhere outdoors. Another 
use among central stations and their customers is in the 
charging of electric automobiles. ‘These are only a few of 
the uses for this time switeh, some 26 different types being 
made to serve the different services where accurate inter- 
The 
here with is for indoor use, the outdoor type being fur- 


ruption and connection is important. switeh shown 


nished with a elosed face. 


White Way at Michigan City, Ind. 

An ornamental street lighting system has recentiy been 
installed at Michigan City, Ind., which has done much to 
beautify the business section. All unsightly wooden and 
iron trolley poles have ‘been removed and a modern trolley 
construction installed by whieh the spans have been fastened 
to the fronts of the buildings. The only posts now on the 
street are the ornamental lghting pasts, and the appear- 
anee of the street is as shown in Fig. 1. This system in- 


cludes 117 five-lght Commonwealth posts, made by the 


rah ale 


WuHuite Way sat Micwuicgan Crry, Inp. 


George Cutter Company, of South Bend., Ind., and the 
entire system installed cost $10,500. 

‘The type of :post used is shown in Fig. 2. The base of 
this post is 18 inches square and 2 feet high. The column 
is an 8-ineh octagon at the bottom, tapering gracefully to 
a 4-inch octagon at the top. The height from ground to 
bottom of pendant globes is 11 feet; to top of top globe, 
14 feet. The pendant globes are 12 inches in diameter and 
the top globe 14 inehes in diameter. The distance from 
center to center of opposite globes is 36 inches. The post 
weighs 675 pounds and is made of high-grade cast iron. 

A New Split Knob. i 

A new split knob has been produced by the Star Porce- 
lain Company, Trenton, N. J., which ean be used with wire 
without tying. As shown in the aecompanying illustra- 
tion, this knob is self-centering, and draws and holds the 


A New Spruit Kwos. 
wire securely when in place by means of a curve between 
the top and bottom without cutting or in any way dam- 
aging the insulation. 


Fig. 2. THe CoMMONWEALTH WHITE Way Post. 
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Small Outdoor Substations. 

A development of interest in connection with the dis- 
iribution of power from high tension transmission systems 
An 
illustration is shown herewith of such a substation on the 


is the installation and use of the outdoor substation. 


system of the Georgia Railway & Power Company, located 
about two miles from the center of A'tlanta, Ga., along the 
South Deeatur trolley line, at the junction of the line to 
“The Soldiers’ Home.” “The substation is used for step- 
ping up a voltage of 11,000 volts, used in and around At- 
lanta, to 22,000 volts, at which voltage the substation sup- 
the 
transmission line, a total of about 60 miles. This substa- 
tion of 3,000 Kva. capacity is suppled from the 11,000 
volt line firom Atlanta, which receives current from va- 
rious sources, including the new Tallulah Falls power sta- 
tion 90 miles away; the Bull Sluice station, 15 miles away, 
and two steam stations in the city of Atlanta. The station 
has been in operation about six months, during which time 
absolutely no trouble has ‘been experienced, although the 
nearest operator or attendant is two miles away. 


plies power to Stone Mountain-Covington-Monroe 


) OKO x (Caen ) 1 0 5 1 ( 


Electrical 


Construction News 


This department is maintained for the contractor, | 


} manufacturer and consulting engineer. 


SSS 1 ee I 
CORDELE. The Chamber promoting a white 


GEORGIA. 

of Commerce is 
way system for Cordele, including an ornamental street lighting 
equipment of 150 posts to cost about $5,000. A plant will be con- 
structed in connection therewith, including a steam engine and gen- 
erator and the necessary 

BUTLER. It is understood that J. M. Harrison is organizing 
a company to develop a water power at McCant’s Mill to supply 
light and power to this district. 

FITZGERALD. The city will purchase additional equipment suf- 
ficient to double the capacity of its plant. The cost of same will 
be around $7,000. 

VALDOSTA. A company to be known as The South Georgia 
Power Co., has been incorporated with a capital stock of $2,500,000 


auxiliary equipment. 


for the purpose of constructing a hydro-electric plant on Wichla- 
coochee River four miles from Valdosta. Electrical energy will be 


transmitted by transmission line to Valdosta. Frank Roberts, A. S. 
Pendleton, C. I. Harrell and John T. Roberts, of Valdosta, are in- 
terested and E. S. V. S. Rucker, of Charlotte, N. C., is engineer. 


Fig. 1. 

In Fig. 1 a general view of the station, the 11,000 volt 
line, is shown on the left, and the outgoing 22,000 volt lnes 
at the right. It clearly shows the high tension bus 
work carried over the transformers, the 11,000 volt bus on 
the left-hand side and the 22,000 volt on the right. 

The two steel structures, each of which carry a three- 
pole Burke high voltage air break switch, lighting arrester, 
choke coil and fuse, are of one of the several standard 
models of outdoor substations built by The Transmission 
Engineering Company, of Pittsburgh, Pa. The transform- 
ers rest on steel rails, partly imbedded in the concrete plat- 
form and extending its entire length. This facilitates slid- 
ing them under the steel towers, which are provided with 
a U-bolt, from which tackle can be suspended to lift the 
coils out of the tanks in case repairs or inspection should 
prove necessary. This substation was furnished by The 
Railway & Industrial Engineering Co., of Pittsburgh, Pa. 


Ourpoor SUBSTATION ON SysTEM OF GEorGIA Rap way & PowrER COMPANY. 


KENTUCKY. 

LOUISVILLE. The Louisville Gas & Electric Co..is enlarging its 
water side steam turbine station and will install four 500 Hp. Bab- 
cock & Wilcox boilers with chain grates, ash and coal conveyors and 
500 Kw. horizontal turbo-generators with condenser and auxiliary 
equipment. The engineers are H. M. Byllesby & Co., of Chicago, Ill. 

MAYSVILLE. The construction of an under 
consideration by the city. 

SHEPARDSVILLE. A company to be known as the Shepards- 
ville Electric Light, Water and Cold Storage Co., is being organized 


electric plant is 


with S. W. Bates as president. 
MISSISSIPPI. 
BELZONA. The city is planning to double the capacity of its 
plant by installing additional equipment, including boiler, engine 


and 100 Kva, three-phase, 2200 volt generator with switchboards. 
The distribution system will be extended and poles and lamps pur- 
chased. J. J. Sisloff is manager. ‘ 
COLUMBUS. 
build a power plant with a capital stock of $1,000,000. 
Sherrod, F. W. Crosby, and others are interested. 
GREENVILLE. The Delta Light & Traction Co., has been in- 
corporated by R. B. Claggett, E. J. Lentz, and F. N. Robertshaw 
with a capital stock of $200,000. This company has purchased the 


The Mississippi Electric Co. has been organized to 
Charles F. 
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Delta Electric Light, Power & Mfg. Co., plant and will improve same. 
WAYNESBORO. The Waynesboro Electric Go. has been incor- 
porated with a capital stock of $30,000, by CG. C. Green, O. R. Green 
and J. A. Leggett. 
NORTH CAROLINA. 

CANTON. Arrangements are being made to install a_ street 
lighting system to include 10 are lamps and 25 incandescent lamps. 
Further information can be obtained from the mayor. 

ELKIN. The Carters Falls Power Co. is being organized for 
the purpose of building a hydro-electric plant at Carters Falls, three 
miles from Elkin. This plant will consist of a dam and power house 
and three miles of transmission system, the capacity being around 
200 Hp., and will furnish energy to Elkin and Jonesville. J. B. 
McCrary Co., of Atlanta, are engineers. 

OLD FORT. The construction of a hydro-electric plant at Cataw- 
ba Falls, near Old Fort, is being planned by the White Coal Co. “This 
company will install 80 Hp. in water wheels and one 600 Kva. gen- 
erator with switchboard equipment and transformers. A 
tion will be erected and four miles of transmission line. 
Adams, of Asheville, N. C., is engineer. 

ROCKY MOUNT. It is understood that a steam turbine and 
generator together with the necessary auxiliary apparatus will be in- 


substa- 
G. W. 


stalled. Same will cost about $15,000. 
TENNESSEE. 
HALLS. It is understood that the city of Halls is to overhaul 


the plant of the Halls Water, Light & Ice Co., recently purchased. 
The equipment will include 100 Kva, three-phase, 60 cycle generator 
and engine with switchboards, lighting transformers and 7 miles of 
transmission line. William Hall is manager. 

LENOIR. Plans have been prepared by D. R. Shearer, of Knox- 
ville, Tenn., for a water power plant on the Yadkin River near 
Lenoir. 

SPRINGFIELD. The city is planning to construct a power house 
and install a 300 Kw. steam and electrical equipment, as well as 
other auxiliary apparatus. G. W. Sawyer is superintendent. 

TEXAS. 

ARKANSAS PASS. The city will receive bids until May 5th on 
material necessary to construct an electric light plant and water 
works system. Griffin O’Neil & Sons, of 1505 Praetorian Bldg., 
Dallas, Texas, are engineers. 

BROWNWOOD. A street lighting system is to be installed by 
the Texas Power & Light Co., including 162 incandescent lamps and 
overhead line construction. 

CUERO. The Cuero Light & Power Co., will construct two dams 
on the Guadalupe River and construct a plant that will cost around 
$250,000. W. M. Rateliffe is president. 

HICO. The Hico Electric Light & Power Co. is to construct 22 
miles of transmission line and install additional steam equipment in 
pewer plant. H. Gleason is secretary of the company. 

SHERMAN. The Texas Light & Power Co. is to spend about 
$18,000 in enlarging its present steam plant. 


Personals. 

JOHN BILLAMY TAYLOR has recently announced that his 
services are now ayailable as consulting engineer on technical in- 
vestigations, tests, inspections, reports, telephone and _ telegraph 
relations to electric light and power systems, earth current surveys, 
transmission, transformation and distribution of energy by electricity. 
Mr. Taylor was formerly with the General Electric Company as 
consulting engineer and as engineer of foreign department. He has 
established office and laboratory at 23 Lowell Road, Schenectady, 
New York, and at 100 Broadway, New York City. 

W. F. MINOR has been appointed manager of the Holophane 
Works of General Electric Company to succeed Mr. V. R. Lansingh. 
Mr. Minor has been connected with the Holophane Works during 
practically all of his business career, and is known throughout the 
country as a type of the progressive young business man and as a 
remarkably successful sales manager. 

MR. WILLIAM P. BEAR, formerly of the Sprague | Electric 
Works of the General Electric Company, has joined the forces of 
the Trumbull Electric Mfg. Co., and will represent them in part of 
the middle west and also a part of the southern territory. 

MR. FRANK J. DUFFY, manager Southern Railway & Light 
Co., Natchez, Miss., has also been elected president of the company. 


Industrial Items. 

THE WESTERN ELECTRIC COMPANY, 463 West Street, New 
York City, has just issued a fifth edition of a copyrighted bulletin, 
‘‘How to Figure Ilumination,‘‘ which is also a complete catalog of 
Sunbeam Mazda Lamps. A copy of this bulletin will be mailed to 


anyone gratis if request is made to the Western Electric Company 
at any of its branches or to the Sunbeam Incandescent Lamp Di- 


vision, National Lamp Works of General Electric Company at 
Chicago or New York. 

THE ROBBINS & MYERS OCO., of Springfield, Ohio, manu- 
facturers of a line of small motors and fans, has accepted an invita- 
tion to membership in the Rice Leaders of the World Assoeiation. 
The membership of this association is composed of leading manu- 


facturing concerns, each representing a different line of industry. 


The object of the association is co-operatively to exercise the united 
prestige of members towards the development of their interests in- 


dividually. The association has adopted an emblem which symbol- 
izes the business principles that have governed the operations of 
each member’s business. These principles are honor, quality, 
strength and service, and they also form the qualifications for 
membership in the association. . 

The Robbins & Myers Co. is adopting this emblem in all de- 
partments of its business, thus linking itself with the association and 
the high standard manufactures that it represents. The officials 
of the various members were recently gathered together in New York 
from all parts of the country, in convention, and plans were for- 
mulated for future activities of the association. These will be de- 
veloped as time goes on and will be found to comprise many unique 
ideas that have interest for the public and the dealer. The whole 
is calculated, naturally, to react advantageously upon the interests 
of the members of the association, collectively and individually, the 
main idea of this association being ‘‘cooperation’’. 

THE WHITNEY EVE ELECTRIC CoO., Augusta, Ga., has secured 
the contract for the Empire Building to, be erected at Augusta, 
Georgia. W. L. Stoddard, of New York City, who is the architect 
for this’ building, has designed a unique system for laying out the 
conduit installation in as much as provision has been made for 
telephones and call bells and the fixtures are to be suspended from 
conduit nipples toggled in the floor tiling in place of being suspended 
on fixture studs. J. E. Mair, of the Appleton Electric Company, 
Chicago, says in referring to this system: ‘‘While it is classed as 
unique, it is not in any manner to be considered radical; to the 
contrary it portrays an active knowledge of conduit installations on 
the part of the architect and should have the hearty approval of 
the electrical contractors.’’ 

THE LYTLE ELECTRIC COMPANY of Memphis, Tennessee, has 
secured the contract for wiring the Post Office and Custom House, 
in that city, and this installation promises to be a modern conduit 
installation. Mr. Tate Dawkins, electrical engineer for the Lytle 


Electric Co., has had long experience in this class of work, having 
supervised the primary wiring installation in the post office and to 


complete the general plan of open work, this installation will be 
made with the Appleton Electric Company’s ‘‘Unilets.’’ 

THE INDEPENDENT ELECTRIC MANUFACTURING CO., of 
Milwaukee, Wis., has obtained the services of Mr. H. L. Van Valken- 
burg, who was formerly connected with the Westinghouse Electric & 
Mfg. Co. of East Pittsburgh as engineer in charge of the rheostat 
department. Mr. Van Valkenburg later was associated with Allis- 
Chalmers Company at Cincinnati, and Milwaukee, as engineer in 
charge of their detail apparatus department, and was afterwards 
chief engineer of the Walker Electric Co., of Philadelphia. He will 
have charge of the engineering department of the Independent 
Electric Mfg. Co., and at the present time is giving his attention to 


a number of new lines which will shortly be put on the market by 
this company. 


THE APPLETON ELECTRIC COMPANY, Chicago, Illinois, has 
issued a new and complete catalogue containing 112 pages, fully il- 
lustrating and describing its line of Unilets and conduit fittings 
Many new fittings have been added to the line of Unilets which are 
fast becoming popular in the south. 

THE U. S. LIGHT AND HEATING COMPANY’S Chicago office 
has been moved from 1013 People’s Gas Building to 2335 State 
street. This change brings the U-S-L Chicago sales office and service 
station into the same building. The railway department of the 
Chicago office is now under Mr. H. A. Matthews. Mr. R. E. Stuntz 
has charge of the battery and started department, and the service 
depatrment is being looked after by Mr. H. M. Emerson. 

THE SIMPLEX WIRE AND CABLE O©O., Boston, Mass., has 
reprinted the report of the Joint Rubber Insulation Committee, re- 


commending a well-defined method of procedure in the analysis of 
rubber for insulation and other uses. The full report of this com- 


mittee provides a method of avoiding misunderstandings in working 
with rubber anlyses, and consists of twenty-four pages. This re- 
port was prepared by a number of interests identified with this 
subject, including the United States Signal Service and Bureau of 


Standards, the American Chemical Society, two of the large trunk 
line railroads and four of the manufacturers of rubber-insulated 


wires, of which the Simplex Company was one. 

THE REYNOLDS ELECTRIC FLASHER MFG. CO., of Chicago, 
Ill., announces that all the legal rights appertaining to Reco Color 
Hoods were unqualifiedly sustained by the the United States Dis- 
trict Court, Southern District of New York, in a decision rendered 
by the Hon. Judge Hand on March 10, 1914. The suit had been 
in progress for some time and created considerable interest in the 
electric sign field. It was proven that the Reco patent on color 
hoods held by the Reynolds Electric Company is valid and meritori- 
ous, and the company will fully protect same against infringements. 

TRADE DIRECTORY OF SOUTH AMERICA. A complete re- 
vision and detailed classification of the names of South American 
importers and merchants, made by the American consular officers in 
co-operation with the Bureau of Foreign and Domestic Commerce, 
has been published as a section of a new edition of the World Trade 
Directory. The lists have been brought up to date and are presented 
in uniform style, with a finding index. A new feature of the list- 


Apri, 1914. 


ing, so far as the information could be obtained, of (1) the American 
and foreign agents of South American importing firms, and (2) of 
the names of the parent firm of branch houses located in various 
The Directory does not aim to include the 
exporters, nor are the names of manu- 
or seem likely to become, 
The publication 


South American cities. 
names of South American 
facturers given, except those who are, 
purchasers of American materials or merchandise. 
is a Directory of South American buyers for use by exporters and 
manufacturers in the United States. 

The directory is in octavo form, bound in buckram, and is sold 
at $1.00 a copy, to cover partially the cost of printing. Those de- 
siring one or more copies of this directory should apply to the Bureau 
of Foreign and Domestic Commerce for the necessary order blank. 

THE DETROIT FUSE & MEG. CO., 1400 Rivard street, De- 
troit, Mich., has been awarded a silver medal by the First Inter- 
national Exposition of Safety and Sanitation on account of an 
iron-clad switch design. This medal is given in recognition of 
the safe features of the swilteches and the accident prevention 
qualities. 

THE H. W. JOHNS-MANVILLE COMPANY, New York City, 
advises that the necessity for larger space and better facilities 
to handle their increased business compelled the Indianapolis. 
Ind., and Louisville, Ky., branches to seek larger quarters. The 
new address of the Indianapolis branch is 408-410 North Capito] 
avenue; that of the Louisville branch 659-661 South Fourth ave- 
nue. Both of these branches will include ample warehouse ac- 
commodation in addition to show rooms for the display and sale 
of this firm’s varied line of asbestos roofing, pipe coverings, in- 
sulating materials, lighting fixtures, automobile accessories, etc. 

In connection with the last named line, unusual pains have been 
taken in the equipment of service departments for the benefit of 
the customers who desire speedy adjustments, repairs or re- 
placements. 

THE C. & C. PLECTRIC & MFG. CO., of Garwood, N. J., 


the Indianapolis territory will temporarily be 


announce that 
A. Saylor, 


taken care of by their Cincinnati representative, Mr. F. 
Sixth and Vine streets, Cincinnati, Ohio. 
SCHWEITZER & CONRAD, 1770-74 Wilson avenue, Chicago, 
Ill, has issued bulletin No. 3, bearing date of February, 1914, 
taking up a recording type of synchroscope, and bulletin No. 2 
on high voltage detectors. Descriptive matter and illustrations 
give all the essential details of these devices. The latter replaces 
the electro-statiec voltmeter and is useful in pleasing outlines. 
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ONE OF THE LITTLE (?) “INDIVIDUALITIES” 
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, This is the Initial 
os Letter of the First 
Sign Ever 

s Purchased by the 
. Standard Oil Co. 


5 The little girl is 3 years old 
. “Some Letter’’ 

% 

* Who Made the Sign? 

2 Why, Greenwood, of Course. 


as Greenwood 
| £ Adv. Company 


Electric Signs Exclusively. KNOXVILLE, TENN. 


OUR DISPLAYS 


Are the Best in SAFETY—DURABILIT Y— DOMINANCE 
and DIGNITY that can be built. They are Electric Signs of 


Write us for Particulars. 


hos.(isack (O@mpany 


Chicago, III. 
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What To Buy and Why Told in Catalogues Just Issued 


The following catalogues have just been published by the companies named and can be secured without charge by 


writing lo the addresses given. Many of these catalogs coniain data you will value. 
Bulletin No. Name. Company. 
7—‘‘Unilets’’—Conduit Fittings, Data and Details of Same..Appleton Electric Co., 212 N. Jefferson St., Chicago, Ill. 
3508—Exhaust and Ventilating Fan Motors..............e0- The Emerson Electric Mfg. Co., St. Louis, Mo. 
39138—Hewinge Machine: Motors mice... | semen onic oa ieee e >i 
B29—1914 Electri¢ ans. =! Ft misc. s « coe eieiateinin tneveraseieiatetereiens Sprague Electric Works cf G. E. Co., N. Y. City. 
22——-101.4 'Blectrie Bans Mei. sean te ce arate eee inne Riis Century Electric Co., St. Louis, Mo. 
2i=——Single-Phaser Motors: .\y cise ae dae ss aieiecdng heme le siicreete toe us ge 
B-541— A. 0... Contrelo Apparatus, Wir. <0. x c109 eine eee ety ad \llen-Bradley Co., Milwaukee, Wis. 
B-531—Starting Switches for Small A. C. Motors............... \llen Bradley Co., Milwaukee, Wis. 
1914—Reference Book on Construction Specialties, with Classi- 
fication of Equipment Used by Large Companies..... Hubbard & Co., Pittsburgh, Pa. 
—Handbook on Lighting Glassware .............c.-eee0. Western Electric Co., New York City. 
—How: to Figure .Jiluminatien © 7. ons a seis Lighting Studios Co., Madison Ave., New ork. 
104—Manual on Testing Portable Instruments, with Dia- 
grams and Détail” Directions... ne. cee erereeeie aliens Wagner Electric & Mfg. Co., St. Louis, Mo. 
11—Vaec-M Lightning Arresters for Telephone, Signal, and 
Alarm Circuits and Low Voltage Power Lines....... The National Electric Specialty Co., Chicago, Il. 
200-1—Specifications for CCC Copper Clad Wire.............. Standard Underground Cable Co., Pittsburgh, Pa. 
400-1—Data on Weatherproof Insulated Wires and Cables...... ie oe 
L8—Small “Motors: 9. 2k. Ais .. 5 cae ncteheeen ten ean te Nera ene te es Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 
3002-A—HElectrical Vehicle Equipment ...... 2.00... cnsvecvees a he 
DS842—Bracket Arms for Direct and Catenary Construction..... a ue 
DS1410—Two-Wire D. C. Switchboard Panels................. bi ee 
—Weldingy and. Outting Hquipmenty sock. nena +> -cee os « Waterhouse Welding Co., Boston, Mass. 
11B—Engineering Data on Mazda Street Series Lamps.......National Lamp Works of General Electric Co., Cleveland, Ohio. 
8E—Data on Mazda Miniature Lamps..............ce00008 U3 ih 
13D—Data on High Candle-Power Multiple Mazda Lamps..... te £8 
3—High Tension Line and Outdoor Substation Equipment....Delta Star Electric Co., Chicago, Ill. 
R—Hficient Grounding Devices “wae eee cslcc sb cee csiclee « The Lord Mfg. Co., Bush Terminal, Brooklyn, N. Y. 


—HElectric Cooking Apparatus—Stoves, Ovens, Plates, Etc... Hughes Electric Heating Co., Chicago, Ill. 
Electric Heating Appliances, Large and Small Ovens, 


9 


anid +Other (Devices wcrc teeeeneneMneeesietiote Gieayic sls, . e%s/eie. Despatch Manufacturing Co., Minneapolis, Minn. : 
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A Problem for Our Technical Schools and Their 
Alumni. 


When the doors of our technical schools and colleges 
close this month, literally thousands of young men will be 
looking for positions. We use the term “position” here 
advisedly for a very small percentage of these technical 
graduates will be content with a job nor even employment 
im an environment that should lead to a position in due 
time. For some reason best known to young graduates 
themselves, they seem to believe that a salary is only becom- 
ing to their training when expressed in dollars per year, 
month or week. The suggestion that pay for work shall 
be based on so much per hour takes away all the attractive- 
ness of employment even under the best of circumstances 
and possibilities. The reason for this feeling is a problem, 
a problem for solution by our Alma Maters and their alum- 
ni, each and every one working together. 

There has been and is at the present time a tendency 
among professors of technical schools to picture the en- 
gineer as one who has little to do, draws a large salary and 
is “lord of all he surveys.” Again too often these fond 
professors follow and cherish the records of their students 
who early become presidents of companies, engineering ex- 
ecutives and the like, it matters not how these positions are 
secured. Too often the records of such are held up to as- 
piring under-graduate students as highly successful ex- 
amples and standards by which to be measured. The fel- 
lows who leave college and bury themselves for some half 
dozen years in the details of manufacturing, construction 
or operation, in overalls with greasy hands and face at a 
salary of twenty cents per hour or $9 to $15 per week, 
occupy a very small place in the memory of their instrue- 
tors. Yet by reason of an intimate practical knowledge of 
a definite line of engineering, such men are the ones who are 
looked to for ability to work out a reduction in the cost 
of making some device, to improve the efficiency of some 
other device or to handle men and processes so that the 
ereatest possible return can be secured. 

The success of every engineer who is now considered an 
authority in his line of work, is due entirely to hard work 
on his part, manual labor, if you please, disappointment, 
discouragement and in many eases defeat. Any other pic- 
ture of his career is untrue as told by the lines that sear 
the faces of those who stand at the head of the engineering 


‘ departments in all lines of manufacturing, construction and 


operation. No amount of pull at the time of graduation 
ean place a man in after years along side of the one who 
buried himself in the depths of the intricacy of his profes- 
sion and shook off his false dignity as soon as he left col- 
lege resolved to do, die or become some sort of a real 
engineer. 
out to fill engineering chairs in our universities and tech- 
nical schools and if there existed a record of such, it would 
not be such a difficult matter to find them when they are 
wanted. Such men when placed at the head of instruction 
corps could be relied upon to picture the career of the 
engineer in its true colors and do a great good, first to the 


These are the types of men who should be sought 
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young men yearly electing engineering work, next to their 
parents who now place too much reliance. upon a technical 
training as a guarantee of engineering ability and finally do 
a great good to the engineering profession by making it pos- 
sible to secure more engineering graduates who have some 
idea of what an engineer is expeeted to know and do to 
carn even a moderate salary. 


As examples of men whom we consider of the above 


type and now oceupy chairs in technical schools in a most 
efficient manner are: Dexter S. Kimball, of Cornell Uni- 
versity; Chas. F. Seott, of Yale, and Francis B. Crocker, 
of Columbia University. The records of these three men 
are such that if published would not only be inspiring but 
as interesting as the best fiction of the year. What these 
men have accomplished they have done for themselves and 
tio technical school or pull has been entirely responsible, 
although the former has been a great asset. 

As a summation of what the technical school can 
furnish the engineering graduate, we quote here an edito- 
rial expression from a recent issue of the Sibley Journal 
of Engineering which we are led to believe is the opinion 
held by the engineering departments of Cornell University : 
“Every year thousands of young men graduate from our 
engineering colleges and universities. After spending four 
years (perhaps more) studying books, they finally discover 
that what has been done in school is but a small part of 
what they must do before they can call themselves engineers. 
Many a man thinks that an engineering college should turn 
his son out after four years a full-fledged engineer. Proba- 
bly after laboring under the same delusion for several years 
the young man himself as a senior realizes the actual facts. 
There is no engineering college in existence, no matter how 
efficient its staff of instructors, nor how well equipped its 
laboratories, nor how complete its curriculum, that ean 
transform a young man with little or no practical knowledge 
into a finished engineer. 

“The primary object of any engineering college is to 
produce from a heterogeneous mass of raw material men 
who ean think and who have that fundamental knowledge of 
engineering upon which they can build a superstructure of 
success. He who has a thorough knowledge of the funda- 
mentals and their application is already advanced on the 
road to success. 

“Furthermore it might be said that the college enriches 
the personality and congeniality of its graduates. This 
factor depends almost wholly with the person. We are of 
the opinion that the knowledge gained from books and in 
the laboratory is but a small part of the true education 
leading to suecess. The education gained from personal 
contact with professors and students of various colleges in 
a large university where all personalities can be found—the 
study of the human element and its makeup—is half of the 
fuller education. 
value of this half of their education? The sales engineer 
finds it essential to progress; the foreman and superintend- 
ent must deal with and lead men, each one representing a 
differently assembled machine. If each graduate has se- 
cured a good fundamental knowledge, acquired the ability to 
think quickly and clearly, and developed that indescribable 
power to penetrate the make-up of man, he has received the 
fullest blessing that a college engineering course can give 
him.” 

To our knowledge no technical school has openly gone 
on record with statements of hammered down facts such as 
these. This outline of what may be expected from a tech- 


But how many students grasp the full . 


nical training is good enough to be inscribed over the por- 
tal of every technical school as a warning to the student 
who may hold a different opinion. In such a yosition it 
would save much disappointment and enable a school to 
handle a product from which a definite result can be ex- 
peeted for the fellow who will turn back on account of 
discouragement at the start may complete a college course 
but not get far afterward. A place in the curriculum of 
every technical school should be given to a course at least 
two years in length, discussing engineering difficulties and 
failures both of men and principles. When alumni and 
engineers are asked to speak before students, this should 
be their subject. Few will refuse to cooperate in this re- 
gard for he who has been and now is successful in engi- 
neering work is seldom ashamed of his past or his failures. 
Those who refuse are not qualified to talk to engineering 
students and their successes are not real in all details. 

Let all of us who are in engineering work lend our sup- 
port in making the primary object of an engineering’ col- 
lege as set forth here a striking reality, by filing a plea with 
our Alma Maters to fill vacant chairs and some that are not 
vacant, with worthy engineers, men who have done things 
and become worthy on account of their own enterprise and 
initiative and to weed out those who have shown themselves 
inefficient and holding back young engineers on account of 
pedagogic inclinations or lack of engineering experience. — 


An Announcement. 


On May Ist Mr. J. T. Rose resigned as vice-president 
and manager of sales of the Atlanta Steel Company to ac- 
cept the position of treasurer with the W. R. C. Smith Pub- 
lishing Company. Mr. Rose came to Atlanta in 1901, leay- 
ing the position of manager of sales with the American 
Bridge Company of New York, and has been successful in 
building up the business of the Atlanta Steel Company un- 
{il it is now one of the largest in the South. He began in 
the steel business in Toledo, Ohio, being transferred to 
Pittsburg and New York before coming South. He is a 
graduate of the Ohio Northern University, a member of the 
Engineering Association of the South and president of the 
Atlanta Builders’ Exchange. 

On account of an extensive experience, Mr. Rose has a 
wide acquaintance in the iron, steel and machinery indus- 
tries, particularly throughout the South, making his asso- 
ciation with a technical journal such as Electrical Engineer- 
ing a valuable asset to the interests it serves. His connec- 
tion with the W. R. C. Smith Publishing Compaviy is in ae- 
cordance with a well-established policy of its founder and 
president, Mr. W. R. C. Smith, to build up an organiza- 
tion of ejficient and trained experts in all departients es- 
sential to the publication of Electrical Engineer:ng, Souwth- 
ern Engineer, Cotton, and Southern Machinery. 


Cleveland Electrical Exposition. 


At the Coliseum, Cleveland, Ohio, May 20 to 30, an in- 
teresting exhibition of electrical equipment was held. More 
than 100 electrical manufacturers, jobbers and dealers oceu- 
pied booths, in which were shown the latest developments 
in electrical manufacture, all kinds of electrical equipment, 
appliances, ete. One of the most interesting exhibits, and 
one of the largest, was that of the United States Govern- 
ment, showing a model of the Panama Canal and a model 
of the United States steamship Michigan. 
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The Tallulah Falls 


Development of the 


Georgia Railway and Power Co. 


BY C. E. BENNETT, ELECTRICAL ENGINEER WITH C. 0. LENZ, 


Section 2. Details of Substations, Including One at 
Atlanta (Ga.), the Largest of Its Kind in 
Existence. 


N the May issue of Electrical Engineering, the hydrau- 
he and electrical details of the Tallulah Falls plant 
of the Georgia Railway & Power Company were presented. 
In what follows, the details of the sectionalizing, cross-over 
and transformer substations will be taken up, including the 
Atlanta Boulevard station, which is the largest outdoor sub- 
station yet built in this or any other country. The sub- 
stations of the system are located at Atlanta, Newnan, 
Marietta, Gainesville, Cartersville and Lindale, Georgia. 
The smaller substations installed throughout the entire 
system are of the semi-outdoor type, designed so that the 
high tension switching structure forms an integral part of 
the transmission line, as shown in Fig. 2. At each pro- 
posed substation site the high tension structure is to be 
erected along with the transmission towers, in this way ob- 
taining the advantage of a sectionalizing and cross-over 
station from the very start, and avoiding any shut-down of 
the lines when it becomes necessary to equip the complete 
station. Nine of these sectionalizing structures have been 
located at advantageous strategic points in the lines, and 
five have been built as complete transformer stations, with 
capacities varying from 1,500 Kva. to 6,000 Kva. 
Simplicity and symmetry have been the guiding prin- 


CONSULTING ENGINEER, NEW YORK CITY. 


ciples of design, and a standard outdoor high tension strue- 
ture and low tension building have been evolved to take 
care of a maximum ultimate capacity of 12,000 Kva. in 
four banks of 1,000 Kva. oil insulated, self cooled trans- 
formers, 110,000 to 11,000 volts. Views of such an instal- 
lation are shown in Figs. 2 and 3, which are of the Gaines- 
ville substation. 

Each transformer has four 2.5 per cent reduced voltage 
taps on both the H.T. and L.T. winding, thus allowing for 
a 10 per cent variation in voltage either way. The section- 
alizing and cross-over features are effected by the use of 
horn-gap disconnecting switches mounted on the lateral 
trusses of the latticed tower structures, all three poles of 
any switch being operated simultaneously by a lever and 
rod mechanism located at the base of the tower. It is the 
intention of the designers that these switches shall only be 
used for breaking the charging current or very heht loads. 
In this way a very flexible arrangement is obtained with- 
out the expense and complication of H.T. oil switches at 
every sectionalizing or cross-over point. At each substa- 
tion there are two K-15 oil switches connecting the 110,000- 
volt lines to the transformer bus, to which bus any bank 
of transformers may be connected by means of a T.P. 
horn-gap dise switch. Each K-15 switch is protected from 
the weather by a sheet steel house of simple construction, 
and lightning protection is afforded by an outdoor type 
electrolytic arrester. Additional protection from hghtning 


Fic. 1. Views or Linpaue (Ga.) Susstation SHowine ARRANGEMENT OF APPARATUS AND TRANSMISSION LINE TO 
RoME. 
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Virw OF GAINESVILLE SUBSTATION SHOWING 


Wig.) 2. 
Stanparp HicgH TENSION STRUCTURE AND 
SwITCHING ARRANGEMENTS. 


discharge is obtained by continuing the tower line ground 
wires over the substation tower structures. 

The standard low tension building is of brick, built for 
an ultimate eapacity of 12,000 Kva. at 11,000 volts. 
vision 1s made for four incoming 3-phase lines and four 


Pro- 


outgoing 3-phase feeders, all lines entering and leaving 
the building overhead; and 11,000-volt wall -entrances of 
standardized design have been provided on all four sides 
of the building. In addition to the above 12,000 Kva. ea- 
pacity, each substation has provision for a synchronous 
condenser, a 600 Kw. bank of 11,000 to 2,300-volt trans- 
formers for local distribution and one 75-light constant 
At each substa- 
tion there will be built a hoist tower for transformer in- 
spection and repairs. 


current transformer for series lighting. 


ATLANTA OR BOULEVARD SUBSTATION. 

The Atlanta or Boulevard substation is the largest one 
of the system, and, as already mentioned, the largest out- 
It is located on the north side 
The de- 
sien of this station provides for an ultimate transformer 
capacity of 60,000 Kw. in 110,000/11,000-volt transform- 


door station in this country. 
of Atlanta’s city’s limits, on Boulevard avenue. 


Fig. 3. SHowrna STANDARD ConstTRUCTION OF LOW TEN- 


SION BUILDING AT SUBSTATIONS. 


ers, with a present installation of one-half of this ca- 
pacity—namely, 30,000 Kw.—consisting of nine 3,333 Kva. 
transformers. At present two incoming 110,000-volt and 
two outgoing 110,000-volt lines are connected with this sta- 
tion, with provisions for two additional incoming or out- 
going lines, making a total of six 110,000-volt lines. The 
two incoming lines now installed are those from Tallulah 
Falls, with one of the outgoing lines leading to Newnan 
and the other to Lindale, Ga. 

The bus arrangements are carried upon latticed steel 
structures of a design similar to that of the steel transmis- 
sion towers, with angles, channels and standard sections 
bolted together. The high tension wiring is divided into 
two sections, know as the North high tension bus bars and 
South high tension bus bars, which are electrically joined 
together by a tie switch. 


All the high tension wiring as 
well as transformers and their cireuit breakers are located 
on the outside, with no protection whatever against the 
weather. In order to make the construction as permanent 
and stable as possible; the high tension wiring has been 
strung along the lines of the standard catenary construction, 
with copper tubing bus bars supported by hangers from 


Fig. 4. A GeNeRAL Virw OF THE ATLANTA BOULEVARD SUBSTATION, SHOWING THE TROUBLE STATION 


IN THE FOREGROUND. 
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a 1%-ineh eopper-clad messenger, which is in turn insulated 
from the steel framework. 

In general, the entire layout consists of high tension 
frames, repair shop, water storage tank and storage basin, 
low tension or 11,000-volt building and 11,000-volt out- 
going line frame, all shown in Fig. 4. The entire property 
has been graded and sodded, with econerete sidewalks and 
crushed stone driveways. An ornamental picket fence has 
been constructed on the front of the property, as shown in 
(B) of Fig. 5, and one consisting of conerete posts, with 
wire strung between them, surrounds the other sides. 

HIGH TENSION BUS STRUCTURE AND WIRING. 

One side of the high tension bus structure and the cat- 
enary arrangement of the bus bars supported by the trusses 
is shown in (D) of Fig. 5. One feature of the high tension 
wiring which was given special thought, and whieh is in- 
stalled, is the disconnecting switch, which has a protection 
against sleet over the jaws or contact-making surfaces. 
These disconnecting switches are carried upon triangular 
trusses so as to place the blades at such an angle that they 
may be easily operated from the ground. The upper jaw 
of the switch is covered with a cast iron covering, and has 
a special spring-lateh eateh to hold the blade in position 
when the switch is closed. The sleet hood makes it possible 
to open or close the switch even during a sleet storm when 
it is covered with a film of ice. 

All of the exterior equipment has been painted a dull 
marine gray, with black striping. This was done to pro- 


Fig. 5. Virws oF tHE ATLANTA SUBSTATION. 
AND CHOKE COIL STRUCTURE. 


PAIR SHOPS AND ARRANGEMENTS FOR HANDLING TRANSFORMERS. 


(B) SHow1ne Sours Sipe or Station. 


vide a more non-absorbing medium when exposed to the hot 
rays of the summer sun. The foundatiens for the ultimate 
equipment are already installed, so that when it becomes 
necessary to add to the equipment from time to time, the 
only apparatus necessary will he electrical equipment. 
Lighting fixtures have been installed throughout the 
entire structure, so that the grounds are well illuminated at 
night. The reflectors over each lamp are of enameled poree- 


lain of special design, so arranged that they cannot throw 


the light on the high tension wiring. It was thought that 
with such an arrangement defective insulators could be 
easily detected at night. There are also waterproof plugs 
at different parts of the exterior to which a portable plug 
ean be attached in making repairs. 

The high tension structure was all thoroughly galvanized 
before erection, and the base of each rectangular column is 
bonded by an expanded rail bond of No. 4/0 wire to a set 
of grounded ring buses, which are in turn connected to 
each other. There are four of these ring buses, and all 
the apparatus is also thoroughly bonded to them. 

The space allotted to eighteen single-phase 110,000/ 
11,000-volt transformers, nine of which have already been 
installed, is shown in (C) of Fig. 5. Running alongside of 
and parallel to the transformer foundations are main trans- 
fer tracks with a suitable truck for handling the transform- 
ers. At the end of the two main transfer tracks opposite 
the repair house, or adjacent to the low tension building, 
are two turntables, with a connecting track between them. 
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(A) SHowrne Nortu Sipe or Low Tension Burupina and Horn Gap 


(C) SHowrne TRANSFORMER Banks, Ru- 
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With Carenary ARRANGEMENT OF Bus Bars; Auso Water StToraAGE TANK AND Bastin at LEFT. 


244 ELECTRICAL ENGINEERING 


Jung, 1914. 


(Formerly Southern Electrician) 


This arrangement makes it possible to take a transformer 
from one bank to replace one in any other bank by means 
of the transfer truck. Leading from the turntables at 90 
degrees to the main tracks is the track which extends to 
the main roadway, so that equipment can be unloaded from 
wagons on the truck and hauled direct to repair shop. 


Fig. 6. Low Tenston Leaps From TRANSFORMERS AND 


TUNNEL TO Low TENSION BUILDING. 


The repair shop, shown in Fig. 5, is constructed of steel, 
“hy-rib” and plaster, with two large doors of the steel 
curtain type on the front side. This building is used for 
making repairs to the large transformers in bad weather 
or when it is necessary to dissect a damaged transformer. 
There is installed on the interior of this building a hand- 
operated 10-ton crane, oil filter press, and necessary oil 
storage tanks, as well as a small machine shop. Having this 
house available for repairs obviates the use of space in the 
main low tension building for this purpose, and thus does 
away with the dirt, grease, ete., which is necessarily present 
where repair work is done. 


TRANSFORMERS AND ARRANGEMENTS. 

The transformers are of the water-cooled type, and 
suitable headers are carried along parallel to the main trans- 
fer tracks, with the necessary valves for letting the water 
in and out of the different transformers. There are also 
oil mains connecting the different transformers with the 
filter press and oil storage tank, so piped that the oil may 
be forced in either direction through the system. 


The low tension leads are carried from the rear side of 
the top of the transformers over to a delta bus supported 
on pipe framework, and from this framework down through 
roof entrance bushings set in iron castings of special de- 
sign into the top of the tunnel, which runs parallel to the 
line of transformer .banks. In Fig. 6, which is a view in 
the 7-foot tunnel, can be noticed several of these roéf en- 
trance bushings. The leads, after entering the tunnel 
through these roof entrance bushings, are carried along 
conerete shelves, and supported by porcelain insulators, into 
the low tension building, where they are connected to the 
respective oil switches. All of these leads are made of 
15-16-ineh tubing so as to give mechanical strength. 

LOW TENSION BUILDING. 

Each and every phase of the low tension wiring is 

isolated by masonry barriers, so that in case contact should 


occur at any one place it will involve only the one phase. 
Fig. 7 shows an end view of the bus structure on the first 
floor of the low tension building. This structure is made 
of buff pressed brick and alberene stone, and the barriers 
at the top of transits are held in place by iron ¢lips. 

The operation of the entire station is controlled by 
means of pull-button switches from a control switchboard. 
The high tension mimie buses are designated on the board 
by brass strips, and the low tension buses by copper strips. 
All of the switches are operated by a 250-volt, 40-amp.-hr. 
storage battery, and two 10 Kw. motor-generator sets are 
used to recharge these batteries. This battery equipment 
was installed so that, should any interruption oceur to the 
high voltage service, the switches could still be operated. 


The second floor of the low tension building, which con- 
tains the 11,000-volt oil switches, is shown in Fig. 8; also 
the location of the outgoing lines on the side walls. There 
is a total of fifteen 200-amp., 11,000-volt outgoing lines, 
nine of which are underground and six overhead, and also 
a station group switch. Two banks of three 10 Kva., 
11,000/110/220-volt and three 25 Kvya., 11,000/440-volt 
auxiliary transformers, furnish the energy for lighting, 
pumps, motor-generator sets, ete. At each end of this room 
are placed the arresters of electrolytic design, which are 
connected to the ends of the four bus sections. The gen- 
eral arrangement of the switches consists of two bus see- 
tions, each containing two bus bars, the ends of which are 
eross-connected through an oil switeh, forming a double-U 
bus arrangement, the feeders of which can then be switched 
to either section of the section bus. Facing the front of the 
oil switch, there is mounted on the left of the motor on 
each of these switches a four-pole knife switch, which is 
used to isolate the control by cutting out the close and trip 
and the lamp circuits, making it impossible for an operator 
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Fig. 8. Seconp Fioor or Low Tension Buripina, SHow- 

ING On SwirtcHES AND Ourcorne Lines av LEFT. 
to throw this switch from the control board when it is 
intentionally eut out for repairs. All of the masonry on 
this floor is also of buff pressed brick and alberene slabs. 
The shunt transformers are carried in separate compart- 
ments of the same general design and construction as those 
of the switch structure. 

The low tension building has concrete foundations, and 
the superstructure is of red-faced brick, with white marble 
trim and parapet. The roof is of conerete slab and tar 
and gravel construction. The window frames are of steel 
and are top-hinged. It is possible to view the entire out- 
door equipment from the control room. This building is 
81 feet by 25.75 feet, and the control room annex is 27 feet 
by 18.5 feet. The first floor of the annex contains the bat- 
tery room, shower baths, toilet, ete. The second floor con- 
sists of the control room itself, which contains the control 
board, the motor-generator sets, charging switchboard and 
telephone equipment, as well as a general office for the op- 
erators in dispatching the loads of the system and operating 
the station. 

All of the incoming and outgoing high tension lines are 
fitted with lightning arresters, standard horn-gaps, and 
choke coils. The high tension choke coils are so placed 
that their connection with the line is by means of a right- 
angle bend, while the connection through to the electro- 
lytic tank is a straight through connection, along the direct 
path to and across the horns and into the arrester bush- 
ing. Between the low tension building and dead-ending 
frame, as can be seen in (A) of Fig. 5, the outgoing 11,000- 
volt lines are fitted with an insulator. From the front of 
this insulator down to the lightning arrester frame and 
back again to the rear of the insulator is a No. 4/0 copper 
wire, forming a somewhat original scheme known as the 
inverted hairpin. At the sharp bend at the bottom of the 
pin the connection is made to the lightning arrester frame, 
and it is supposed that a discharge or surge coming in along 
the line, instead of making the sharp bend at the point 
where this connection is made, will go through the lightning 
arrester tank. This arrangement has been very satis- 
factory. 
WATER SUPPLY AND STORAGE. 

In order to secure water for cooling the transformers, 
it was necessary to drill wells, and four have been driven 
to a depth of about 450 feet, and two of them piped up 
for use in connection with compressed air for forcing the 


water from the well to the concrete catch basin at the top. 
These catch basins are at an elevation of several feet above 
that of the main storage basin, and the water is allowed to 
feed from them into the main storage basin by gravity. In 
Fig. 7 can be seen the main reservoir, which is about 11 
feet deep and 61 feet in diameter. Above this reservoir, 
and resting on a conerete base, is the 50,000-gallon ele- 
vated storage tank, about 75 feet above the water level in 
the main reservoir. A vertical submerged centrifugal pump 
forees the water from the reservoir into the tank against 
the head of water there, whence it is fed by gravity through 
the system of cooling pipes. There is installed in the 
house, directly under the storage tank, known as the pump 
house, an air compressor with a capacity of 150 cubic feet 
for pumping air for the deep wells, with provision made 
for the installation of additional equipment similar to that 
now installed. An arrangement is also provided for dis- 
charging the water from the tank directly into the main 
reservoir without going through the piping system; or, 
should it be desirable to do so, the water may be discharged 
from the tank into waste and cooler water pumped into 


_ the tank for cooling the transformers during the hot sum- 


mer months. The reservoir and tank are both provided 
with electrical float switches for regulating the depth of 
water. The pump and air compressor are supplied with 
energy from the three-phase, 75-Kw., 440-volt bank of 
transformers. 


Most of the electrical equipment in the Atlanta sub- 
station has been supplied and installed by the General Elee- 
trie Company. This includes the transformers, lightning 
arresters, low tension oil switches, control equipment and 
four of the high tension oil switches. The latter are known 
as Type K-22, and are the first 110,000-volt switches for 
outdoor service that this company has built. Four of the 
high tension breakers were furnished and installed by the 
Westinghouse Electric & Manufacturing Company and are 
of its standard GA type. The air compressor and deep well 
equipment was furnished by the Ingersoll Rand Company 
and is fitted with Cutler-Hammer control. The large storage 
tank was furnished and erected by the Chicago Bridge & 
Tron Company, and the local lighting, miscellaneous motor 
equipment and oil and water piping were installed by the 
Tucker Electrical Construction Company, of New York 
City. The grading, construction work, ete., were done by 
the Northern Contracting Company. ‘The steel structures 
were furnished by the Alfred E. Norton Company, of Plnla- 
delphia, and some miscellaneous steel equipment by R. D. 
Coombs & Co., of New York. 

The next section of this article will take up details of 
transmission lines and telephone cireuits run on line tow 
ers. 


Cost of Norwegian Hydroelectric Plants. 

According to Consul General M. J. Hendrick, in a re- 
cent issue of the Daily Consular and Trade Reports, the 
construction cost of water power plants in Norway varies 
from 100 to 200 crowns ($26.80 to $53.60) per horsepower 
for large water plants, and from 100 to 500 crowns ($26.80 
The rate at 
which the power is sold to consumers varies from 30 crowns 
($8.04) for large enterprises up to 50 crowns ($13.40) for 
small ones, per horsepower per year, 24 hours per day 
service. 


to $134.00) per horsepower for small plants. 
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Engineering Considerations in Connection 


With Passenger Elevator Systems 


BY M. 


Section 3. Summary of Operation—Division of 
Service—Starting and Running Current— 
Motor Power Requirements— 

Electrical Installation Data. 


N the foregoing considerations certain rules were laid 
down for the computation of the average work of an 
elevator, and in order to facilitate the ready understanding 
of the various formulas given, Table 1, embodying the com- 
putations, is presented. The various headings included, 
are numbered in respective order, from 1 to 12, so that 
an explanation of the items considered will not be con- 
fusing. Under colmun 1, is listed the heights of buildings; 
with the assumed floor areas extending the full height of 
the structure given in column 2. In column 3 is listed the 
actual square feet of car area now provided in many build- 
ings of similar floor space having an adequate service. 
This is intended as a guide where the considerations in 
planning the building have included a means of accommo- 
dating the standard size elevators most suitable for that 
building, and wherein serious attention has been given to 
the disposition of the cars. But on the other hand, the 
values listed may also be used to advantage, in propertion- 
ing the number of elevators required under any conditions, 
and where the physical aspect of the building does not 
allow for an economic disposition of the elevators. Any 
conservative unit-area best suited to the conditions may 
then be alloted for each ear, and thereby solve for the 
number of elevators necessary. Columns 4, 5 and 6 give 
the numbers of cars for various standard unit-areas, while 
column 7 is that number as computed by formula No. 1. 


The local and express round-trip time for different run- 
ning speeds is given in columns 8, 9, 10 and 11, and the 
value for (f) as given in formula No. 2, is listed in column 
12. It will be noticed that in columns 8 and 9 the time 
occupied in traversing the height of buildings exceeding 
eighteen stories is slightly more than would actually prove 
economical. It might be well therefore to point out that 
the speeds of local elevators for high buildings might be 
inereased to advantage and whether the service be either 
local or express, it is not advisable to exceed a speed rate 
of 600 feet per minute. 

In order to rectify this condition, under the speeds 
considered, the number of express elevators must then be 
more than half the total system, and a sub-division of 
express service proper, is also necessary. It might prove of 
interest to state that in the new Municipal Building at New 
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York City all the elevators both local and express are de- 
signed to run at a speed of 600 feet per minute and in 
the Woolworth Building, the designed speed has been 
increased to 700 feet per minute. Such high running 
speeds were made permissible by the recent modifica- 
tions in the city regulations affecting passenger elevators, 
but they only allow for a maximum local speed of 500 feet 
per minute and a 700 foot speed for express elevators. 

Where a sub-division of elevators is maintained, those 
ears serving the full height of the building are commonly 
termed long-run elevators and the number of machines 
serving any one level are usually classed as a “bank” of 
elevators. 

In studying the daily operation of the systems by the 


figures given in Table 1, it should be understood that up 


to a height of 18 stories all elevators traverse the full 
height of the structure, but it sometimes becomes advisable 
to establish an express service in buildings extending over 
sixteen stories. For buildings exceeding this level the 
local runs terminate at the predetermined floor as listed 
in column 12, at which landing the express elevators make 
the first stop, and then serve the remaining portion of the 
upper floors as a local car. 

The phase of the question previously comsidered cover- 
ing the vertical transportation of passengers in modern 
office buildings, was that of the economic division of 
service and the number of elevators required to make that 
service adequate under average operating conditions and 
some electrical data that may be useful in constructional 
considerations follow. 

The elevator equipment as usually supplied by the man- 
ufacturers includes the ear, machine, motor and incidental 
appliances. Of the various sizes of electric motors found 
in elevator practice the following are common, and it may 
prove of interest to note the current consumption for a 
pressure of 230 volts, direct eurrent, as below: 

Current. Running Current 


Motor Size Starting 


210) Mekle?. 102 Amp. 74 Amp. 
40 H.P. 202 Amp. 147 Amp. 
GOREezs 292 Amp. 213 Amp. 


These figures are hased on the results of tests, and do 
not represent copies of the motor name-plate inscriptions. 
Referring to motor sizes, it is often helpful to be informed 
as to the horsepower required for any installation under 
consideration, and the diagram given below, Figure 1, may 
be used for this purpose. For any combination of load and 
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speed, the necessary motor power may be immediately 
found. In order to make the use of this diagram clear, a 
short explanation is given. 
tion is assumed or fixed, and by following the vertical line 
of speed to the point of intersection with the diagonal line 
of load, the size of the motor required is found by follow- 
ing the horizontal line to the scale of motor horsepower. 
An example may prove of interest. For the purpose of 
this illustration a speed of 400 feet per minute is assumed, 
with a combined load of, say, 2,500 pounds. 
tions would well fulfill the service of any modern building 
from 13 to about 23 floors in height. Following the line 
marked with an arrow, from the speed of 400 feet, the 
point of intersection is then at the load of 2,500 pounds. 
From this point follow the line as indicated to the seale of 
motor sizes, and the result is about 40 horsepower. 

The size of motor is only one of the basic considera- 
tions, and is really not of the greatest importance. This 
should be understood to mean that when the elevator manu- 
faecturer provides the elevator mechanism, the right size of 
motor is, therefore, supplied. The importance of this point 
really lies in the consideration for wiring the apparatus. 
The elevator contractor does the wiring between the control- 
board and the motor, but the feeders must be provided for 
the wiring attachments to the controller. The control- 
board is usually of the magnet type, allowing for automatic 
control of the motor, and thereby governing the amount of 
current used. 

The tabulation given below, Table 2, is designed to aid 
in the selection of the proper size of feeders for any direct 
current motor of 230 volts to be used for elevator opera- 
tion. The carrying capacity or the maximum permissible 
load for the wire sizes given is that governed by the fire 
underwriters. As it is customary to place the motive appa- 
ratus at the head of the shaft, and the source of current 
supply is not always adjacent, necessitating a long run for 
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the feeders, the drop in voltage must be considered. An 
additional column gives the approximate length of feeders 
for a drop in voltage not to exceed 2 per cent. The conduit 
size allows for a two-wire system, in which both wires may 
be pulled through. The outside diameter of the conduit is 
also given, for sometimes space conditions will not permit 
the use of large size pipes. 
Corrections: In the table published with Section 1 of 
this article (page 166 of April issue), the third heading 
under costs should read “Dollars per Car per Annum” in- 
stead of “Dollars per Car Mile per Annum.” On page 208 
of the May issue, formula (2) should read, f = (0.5 n + 2) 
changing the z to 2. It would be advisable for those who 
desire to preserve these data to enter the corrections on 


their copies.—Ed. 


Electric Trade in Scotland. 


According to Consul J. N. McCann, in a recent issue 
of Daily Consular and Trade Reports, the electrical goods 
and supplies imported into Seotland cover a very wide 
range. They come from Germany, the United States, 
Switzerland, France, Italy and Denmark. ex- 
ports to Scotland all classes of such goods, from a turbine 
generator complete to an ordinary metal-filament lamp. 
Are lamps used are mostly made by home companies, but 
many come from Germany. The most popular are lamp 
on the market is the Johnson-Philip flame are lamp. Its 
price is about $50 and it has a good sale. The General 
Electrie Co. has recently introduced a lamp to compete with 
this. Nearly all the electrical companies make their own 
lamps. The greatest demand is said to be for the General 
Electrie Co.’s Osram lamp. A good many of the lamps 
come from Germany. An association of lamp manufactur- 
ers is said to control prices. 

Vacuum cleaners used here are made in Great Britain 
or imported from the United States, Germany, or Den- 
mark. There is a big sale for both British and American 
machines in this district. The Danish cleaner also enjoys 
a high reputation, but costs more, the price being about 
$100 to $120. 

There is a big field in Glasgow for electric signs, but 
so far this class of business has not made much progress. 
Some have been brought from the United States and there 
are a lot of homemade ones which are very clumsy and 
are not artistic. 


Germany 
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Characteristics of A. C. Circuits. 


BY A. H. TIMMERMAN. 


Section 3. Current and Voltage Relations in 3-Phase The current entermg C B at C is 120 degrees removed 


Circuits. 
HE distribution-of currents and electromotive forces in 
delta, star, open delta and T connections is of prime 
importance, for a correct understanding of power distribu- 
tion in the various parts of a polyphase cireuit. 

Without going into the question at present of the deriva- 
tion of the equation, we may say that the power in watts in 
each leg of a 3-phase cireuit is equal to 

Volts & Amperes 
i < Power Factor 
eto 
and the total power in the three legs of the cireuit 
Volts  Amperes 
Rew 


< Power Factor 
1.73 
= 1.73 & Volts & Amperes & Power Factor. Also 
Watts (Total) 
Power Factor — ss 
1.73 & Volts & Amperes (of each phase). 
Similarly the power in the two phase circuit is equal to, 
for each phase 
P, = Volts & Amperes & Power Factor, and for both 
phases 
P = 2X Volts & Amperes & Power Factor. Also 
Watts (Total) 


Power Factor —= 


2 Volts * Amperes 

An examination of Fig. 18 will aid in the correct un- 
derstanding of the electromotive force relations in the vari- 
ous parts of a delta connected system. Fig. 18-a shows 
a 3-phase cireuit carrying 100 amperes per line and 
100 volts each pair of lines. The windings 
A C, C B and B A may be taken to represent any generat- 
ing or receiving circuit. They may represent the primaries 
or secondaries of a set of either step-up or step-down 
transformers, the windings of a delta connected motor or 
of a generator. Under such conditions the electromotive 


across 


force across the terminals of each winding, such as A to C,. 


must be the same as the electromotive force between two 
line wires, or 100 volts. These three electromotive forces 
are 120 degrees apart, as shown in Fig. 18-b. In any 
balanced polyphase system, the voltages must be in such a 
direction that the third is equal and opposite to the sum of 
the other two. This must be true, otherwise there would 
be an unbalanced condition in the circuit, and currents 
would flow through the three windings A C, C B and B A 
even when the cireuit is not loaded. 

As to the eurrent distribution in the delta connected 
system, a study of Fig. 19 (A) will aid in the correct un- 
derstanding of the relations which exist. For simplicity 
let us suppose that the delta connection represents the sec- 
ondaries of three transformers which are used for three 
single phase distribution cireuits. The current through each 
transformer secondary must be 120 degrees removed in 
phase from the current in either of the other transformers. 
Let us consider the transformer secondaries C B and B A. 


from the current entering B A at B. The current leaving 
C B at B is 180 degrees removed from the current entering 
C B at C; therefore, the currents leaving C B at B and 
entering B A at B must be 180 minus 120, or 60 degrees 
apart. This relation is shown in Fig. 19 (B), in which 
B C represents the current in the transformer B C, B A 
the current in the transformer B A, and B D the current, in 
direction and magnitude, in the line B D at the junction of 
the two transformers. 


With two equal currents at an angle of 60 aegrees the 
resultant current must be equal to twice the current in each 
branch, multiplied by the cosine of 30 degrees, or the cur- 
rent through either B C or B A equals 100 divided by twice 
the cosine of 30 degrees equals 57.7 amperes. This shows 
that the current in each branch of a delta connected cir- 
cuit is equal to the line eurrent divided by 1.73. 


The power in each transformer must therefore equal 

Poe bint <L00 
and the power in the three circuits or three transformers 

Pe 3 057.0. 100 1 10 

= 1.73 « 100 « 100 = 17,310 

In other words, the total power of a delta connected 
system is equal to the line amperes multiplied by the line 
volts times 1.73. This is shown in Fig. 20, in which the 
distribution of currents, electromotive forces and power in 
the three phase delta connected system is clearly shown. 


Referring now to the star connected system as shown in 
Fig. 21, we have again a voltage between lines of 100, and 
a eurrent of 100 amperes in each leg of the circuit. In this 
system each winding must carry the full line current. We 
have, therefore, the peculiar condition of 3 currents, each of 
100 amperes, meeting at the point D. In other words, the 
resultant of two currents of 100 amperes each, is a third 
current of 100 amperes. This is readily explained by the 
diagram in Fig. 21 (B), which shows the resultant of two 
currents of 100 amperes 120 degrees apart, is a third eur- 
rent of 100 amperes in phase 60 degrees from either of the 


100 AMP 


(8) 


420° 
(8) = CURRENT RELATIONS 


E—.M.F. RELATIONS 


Fig. 18. Vourace ReuatTions IN DevtTa CONNECTED 
System. Fic. 19. Current RELATIONS IN Deva Con- 
NECTED SYSTEM. 
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component currents. Therefore, the current in the winding 
D-B must be opposite in direction to the resultant of the 
currents in D C and D A. 

The electromotive force relations in a star connected 
system are similar to the current relations in the delta con- 
nected system. Referring to Fig. 22 (A) the directions 
of the voltages at any instant of time in C D, D A and in 
the cireuit connected across A C must be as indicated by 
the arrows. The electromotive force between C and D is 
120 degrees removed from the electromotive force between 


400 VOLTS 


100 AMP 
100 AMP 
100 AMP 


CURRENT RELATIONS 


$ PHASE STAR CONNECTED 

Fig. 21. Current REeLations IN Star CONNECTED SYSTEM. 
Fig. 22. Votrace RELATIONS in Star CONNECTED SYSTEM. 
A and D. The electromotive force, however, between D 
and C is only 60 degrees removed from the electromotive 
force between D and A, as shown by diagram in Fig. 22 
(B). With the resultant E. M. F. across A C equal to 100, 
each of the component voltages in A D and D C must be 
equal to 100 divided by the \/3 or 57.7 volts. 

We may sum up then the current and electromotive 
force relations in the star connected system as follows: The 
current through each leg of the star winding is equal to 
the line current. ‘Tihe voltage across each leg is equal to 
line voltage divided by 1.73. The power in each winding of 
the star connected system is, therefore, 

P, = (Line Voltage & Line Current) — 1.73 
and the total power in the three legs of the star connected 
system is equal to 

P, = (3 & Line Current & Line Voltage) ~ 1.73 

= 1.73 Line Current & Line Voltage. 
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“ VoLTs Across EACH TRANS.= EINE VOLTS 
AMPERES IN EACH TRANS = LINE AMP, 
POWER IN EACH TRANS. (UNITY POWER FACTOR) 
=VOLTS X AMPS. (OF EACH TRANS) 
TOTAL POWER = 3VOLTS X AMPS. (OF ONE TRANS) 


= 3 LINE MOLTS x LINE AMP. 


=I73LINE VOLTS X LINE AMP. 


VOLTS ACROSS EACH TRANS.=LINE VOLTS 
= LINE P. 
AMPERES IN EACH TRANS. = =!XE AMP: 
POWER IN EACH TRANS. (UNITY POWER FACTOR) 
= VOLTS X AMPS. (OF EACH TRANS) 
TOTAL POWER=3 VOLTS XAMPS. OF ONE TRANS) 


=3XLINE VOLTS x LINE AMP 


=LT3LINE VOLTS XLINE AMF 


3PHASE DELTA AND STAR CONNECTIONS 
CURRENT E.M.F. AND POWER RELATIONS 


Fic. 20. Currents, VOLTAGES AND POWER IN 3-PHASE 
DettaA CONNECTED SYSTEM. 
Fig. 23. CurrENT AND VOLTAGE RELATIONS IN STAR CON- 
NECTED SYSTEM. 


‘ing unity power factor. 


We see, therefore, that the total power in a cireuit in 
which the generating or translating devices are star or 
delta connected, must be equal to 1.73 times the line volts, 
times the line amperes. 

So far we have limited our disenssion of currents and 
power in delta, and star connected systems to circuits hav- 
If the power factor is less than 
unity, the corresponding power in the different branches 
of the circuits will be equal to the figures given above mul- 
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SYSTEM. 


tiplied by the power factor of the cireuit. To transmit a 
given amount of power in either a delta or star connected 
system, the currents through the various branches of the 
cireuit will be equal to the figures obtained for unity power 
factor divided by the power factor for the circuit. 

Fig. 23 shows clearly the relations existing between the 
currents and electromotive forces, and the generating or 
translating devices of a 3-phase star connected system. 

Next we come naturally to what we term the open delta 
system of distribution, which possesses some of the charac- 
teristics of the star and some of the delta connected system. 
A diagram of the electromotive force relations of this sys- 
tem is shown in Fig. 24. 

A glance at the diagram Fig. 24 (A), shows that the 
currents through each winding must be the same as the 
current in the line, and the electromotive force across each 
winding, the same as that between any two lines. Here 
also we have a peculiar condition of two transformers con- 
nected at C, each carrying 100 amperes, and having a re- 
sultant current in the line leading from the point of -con- 
nection of 100 amperes. This condition is explained by the 
fact that the two currents are 120 degrees apart in phase 
so that the resultant current has the same value as either of 
the components. This is shown diagrammatically in Fig. 24 
(B). The above relation can only exist providing the cur- 
rent in each transformer lags 30 degrees behind the electro- 
motive force across its terminals. The transformers so 
connected have, therefore, a capacity of only 86.6 per cent 
of the same transformers when used in a closed delta com- 
bination. As a result the transformers used in open delta 
must have a capacity of 151% per cent in excess of the 
actual Kva requirements, or what is the same thing, 1514 
per cent in excess of the Kw requirements at unity power 
factor. 
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If three transformers are used in closed delta, and one 
is removed, the remaining two will have a total capacity 
of 57.7 per cent of the three transformers, and if they are 
required to carry the full load of three transformers, each 
will be 73.2 per cent overloaded. 

One more combination in quite general use is what is 
called the T connection, for changing from 2-phase to 3- 
phase, or the reverse. This combination is shown in Fig. 25. 
Again assuming that on the 3-phase side of the transmission 
we have 100 amperes in each line and 100 volts across each 
pair of lines, we see readily that each transformer must 
have a winding which is capable of carrying 100 amperes, 
with a difference of potential across its terminals of 100 
volts. The total power in a 3-phase cireuit is as found pre- 
viously—equal to 1.73 times line volts, times line amperes, 
making a total power of 17,320 watts for the two T con- 
nected transformers. As the transformer A C is connected 
for 86.6 volts, the total watts furnished by it will be equal 
to 8660. This leaves 8660 watts to be furnished by the 
transformer D H. The current of the transformer D H 
must, therefore, lag behind its electromotive force by 30 
degrees. As each transformer has a capacity of 100 times 
100 or 10,000 watts, it follows that to transform from 3 to 
2, or from 2 to 3-phase with two transformers T con- 
nected, requires the transformer capacity installed to be 
15.5 per cent in excess of the actual load, providing the 
power factor is unity. With a lower power factor a cor- 
responding increase in capacity must of course be made. 

A glance at the 2-phase side of the transformation 
shows four lines, two for each phase, with a difference of 
potential of 100 volts per phase and 86.6 amperes flowing 
through each line. The transformers are, therefore, han- 
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dling on the 2-phase side only 86.6 per cent of their cur- 
rent capacity. For this reason the total overload on each 
of the two transformers, when we take into consideration 
both iron and copper losses, is only slightly in excess of the 
actual Kva. requirements, and two 50 Kw. transformers 
can usually be installed to take care of a 100 Kw. load 
without danger of excessive heating. 

Quite a number of schemes have been suggested for 
2 to 3-phase transformation. They are all based, however, 
on the same principles of utilizing voltages in different 
phases to produce resulting voltages in other phases, and 
a discussion of each one of these would be of little value. 
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The Selection, Care and Operation of 
Carbon Brushes 


BY E. H. MARTINDALE, E. E., MEMBER A. I. E. E. 


Section 2. A Discussion of Sparking at Commuta- 
tor Brushes and Local Short Circuit Currents. 

SIDE from the sparking caused by too weak brush 

pressure, which was dealt with in Section 1, of the 
May issue, practically all cases of chronic sparking are 
caused by one of five things: (1) Incorrect spacing of 
brushes. (2) Unequal air gaps or defective fields. (3) 
Brushes not operating at the electrical neutral. (4) Incor- 
rect thickness of brushes. (5) Using brushes with wrong 
characteristics. It will be seen at a glance that all except 
the last of these cause abnormal short Gireuit currents either 
under the face of each brush or between two or more studs 
of the same polarity. What follows then becomes pri- 
marily a study of local short cireuit currents. 

We have given the causes of sparking in the order in 
which we would check up the machine if we were to have 
only one opportunity to correct the trouble. Before start- 
ing an investigation we must eliminate the question of high 
mica. If the commutator runs nearly true, we can stone 
the commutator enough to grind the mica even with the 
bars. If, however, the commutator is not true, or if there 
are any flat bars, we must turn or grind the commutator 
before looking for the seat of the trouble. 


By spacing of brushes we refer to the distanee between 
brushes on adjacent studs measured around the commutator. 
Thus, in a four-pole machine the brushes on each stud 
should be at a distance exactly one-fourth the cireumfer- 
ence from the brushes on the adjacent studs. This may be 
checked up by counting the total number of commutator 
bars, then dividing by the number of poles, and setting 
the brushes that number of bars apart. A better way, how- 
ever, is to obtain a piece of wrapping paper of the same 
length as the circumference of the commutator and of the 
same width as the commutator. On this space off the cor- 
rect distances and draw lines across the width of the paper. 
Replace this on the commutator, and with one set of brushes 
set so as to toe one mark, set the brushes on all the other 
studs exactly on their respective marks. If, then, the 
sparking cannot be entirely eliminated by shifting the brush 
yoke either forward or backward, examine the field coils 
and air gaps. As the field coils on the machine are usually 
in series, a part of one coil may become short-circuited 
without becoming apparent except by test. Obtain a volt- 
meter with a suitable scale and test the voltage drop across 
each coil. The drop should be the same for each field. If 
one coil has a higher drop than the others, the coil has been 
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incorrectly wound. If one coil is lower than the other, the 
coil is either incorrectly wound or a portion of it has be- 
come short-circuited; either case will require a new coil. 

Another more common defect occurs in compound ma- 
chines when one of the series fields is reversed. Tor this 
we should have a compass. When making this test it is 
well to check the shunt as well as the series coil. First pass 
current through the shunt coils; next, bring the compass 
near one coil; mark it either South or North, depending 
on which end of the needle is attracted to the field pole. 
If the bearings of the compass are not perfectly free, use 
eare not to bring the needle suddenly too close to the pole, 
as it is easy to reverse the magnetism in the needles of 
moderate-priced compasses. After marking one pole, pro- 
ceed around the machine when the needle should reverse 
direction at each pole. If two adjacent poles are found to 
attract the same end of the needle, one coil is reversed. 
After all the shunt fields have been tested, current from 
some source should be passed through the series fields only, 
care being taken to see that this current flows in the same 
direction as when the machine is in operation. Nearly all 
compound machines are cumulative compound, in which 
ease each series field should attract the same end of the 
needle as the shunt field attracts. The differential com- 
pound winding is used only when it is desired to have a 
rise of speed with an increase of load, and is not in exten- 
sive use. In such machines, however, the series fields pro- 
duce poles of opposite polarity to those produced by the 
shunt fields. 

Unequal air gaps may be the cause of serious trouble, 
particularly in “lap” or “parallel wound” machines. The 
unequal air gaps may be caused by poor centering of the 
armature when the machine was assembled, or may result 
later from worn bearings. The wear may be either at the 
bottom of the bearings, due to the weight of the armature, 
or on a belt-connected machine, at the side of the machine, 
due to the pull of the belt. This may be checked mechan- 
ically by measurement with thin sheets of metal or fiber. 
For lap wound machines a more accurate method, however, 
is to disconnect the bus bars or leads which connect the 
studs of the same polarity. Then, without any load on the 
machine, each stud will be independent, and with a low 
reading voltmeter any difference between the voltage gen- 
erated under the various poles can be detected. Thisis val- 
uable on a lap wound machine, but on a wave wound ma- 
chine the variations are equalized and the mechanical 
method is more reliable. 

After we have correctly spaced the brushes, checked the 
drop across the field coils, the polarity of the field poles 
and the uniformity of the air gaps, we should then be able 
to shift the brushes to a point where the brushes will not 
spark with a steady load on the machine. 

If the sparking reappears with a variation in load, 
either the brushes are of incorrect thickness or the neutral 
field—that is, the distance between adjacent pole tips—is 
too small. The best way to investigate this sparking is 
with a voltmeter reading about 5 volts. Take two ordinary 
lead pencils and trim down one side of each pencil as much 
as possible without exposing the lead. Near the top of each 
pencil eut deep enough to expose the lead and attach a 
piece of lamp cord or other flexible wire to each pencil. 
Remove one brush and hold the pencils in the brush holder 
with the points on the commutator and the flat side of one 


pencil against the front edge of the brush holder and the 
flat side of the other pencil against the back edge of the 
holder, This will give us the voltage generated across the 
brush, or, in other words, the “commutation voltage.” Now 
shift the brushes to a point where they do not spark; read 
Increase the load until the 
brushes spark; again read the “commutation voltage.” If 


the “commutation voltage.” 


it has decreased, the brushes are too narrow—that is, the 
period of commutation is too brief. The remedy is to use 
thicker brushes or to shift the brushes with each change of 
load. 
chances are 100 to 1 that the voltage will increase. 


This condition, however, seldom obtains, and the 


An increase in the commutation voltage indicates that 
the brushes are too thick—that is, they span too many bars 
or the neutral field is too small. This thickness of the 
brushes may easily be changed by cutting down the face 
of the brush with a hack saw or file, leaving the body of the 
brush of the proper size to fit the brush holders. This will 
help the trouble, and if the sparking does not entirely 
cease, it may be necessary to widen the neutral field by in- 
creasing the distance between adjacent pole pieces. We 
can do this by filing the edges of the pole faces. 

We ean obtain an idea of the magnitude of short cireuit 
currents from the following test which was conducted re- 
cently in the brush laboratory of the National Carbon Com- 
pany. The test was made on a General Electric, type 
M. P. 250 volt, 400 ampere, 600 R. P. M., 6 pole, shunt 
wound generator. On one positive stud, which we will 
call stud (A), brushes were set three-fourths of an inch 
ahead of the current position. The other positive studs 
(B) and (C) were left in their correct positions. The bus 
bar connecting the positive studs had been ealibrated to 
enable the determining of eurrent flowing by means of a 
milli-voltmeter. With the brushes incorrectly spaced, but 
set as near the neutral point as possible, the short circuit 
current was not excessive. When, however, the brush yokes 
were shifted only two bars away from the neutral point, the 
short cireuit current out of stud (A) rose to 800 am- 
peres, 400 flowing into stud (B) and 400 into stud (C). 

This current, while double the full load capacity of the 
generator, did not mean much loss in power, as the voltage 
behind this short cirenit current was small. The serious 
effect of this excessive current on the brushes and heating 
of the commutator can be seen at a glance. Hach stud ecar- 
ried three brushes 114 inches wide and 1 ineh thick, mak- 
ing a total of 3%4 square inches. Therefore the current 
density in the brushes without any load on the machine, 
and due entirely to the short cireuit current, was over 200 
amperes per square inch on stud (A) and over 100 amperes 
per square inch on studs (B) and (C). The sparking was 
severe, the commutator soon became overheated, and the 
brushes were badly burned and pitted. This is an extreme 
ease, but a much smaller variation in spacing will often 
produce very serious results. 

If none of these remedies cure the trouble, the ma- 
chine is being operated with brushes not at all adapted to 
the service. The next step should be to give a manufacturer 
full details regarding the machine and ask for recommend- 
ation of a brush best adapted to the machine and service, 
since carbon brush manufacturers maintain an engineering 
department capable to give valuable advice along this line. 

The next section of this article will take up a considera- 
tion of commutator slotting. 
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Features of Single-Phase Electric Traction 


BY W. H. EDMUNDS. 


A Discussion of the Electric, Mechanical and Operat- 
ing Features of Single-Phase Systems. 


NASMUCH as single-phase electrie railway systems are 
as yet about ten years old and rapidly growing in 
favor among electric traction engineers as against the di- 
rect current system with forty years of evolution to its 
credit, the claims made for the former system are of grow- 
ing interest. In what follows some details of a single-phase 
railway system now in operation by the Denver & Inter- 
urban Railroad Company are presented as described by Mr. 
W. H. Edmunds, of this company, at a recent meeting of 
the Denver Tramway Section of the American Electric 
Railway Association at Denver, Col. The author 1s 
familiar with electric railway practice both in America and 
in Europe, and what he has to say of foreign practice lends 
particular interest to this discussion. 

The system that is taken up here consists of about 47 
miles of line “star, connected,” or, in other words, three 
branches of nearly equal length running together at the 
feed-in-point fro mthe power house, two of the branches of 
whieh have their upper ends connected together by a short 
direct current section two miles long. The overhead line 
is of single catenary construction, rigid type, having 
7/16-inch high strength steel messenger cable and 4/0 
phono-electrie contact wire, which is about equal to 2/0 
hard drawn copper in current capacity. There is no 
feeder wire on the alternating current section, although the 
Denver end is 2014 miles from the power house, and high 
speed passenger trains of 325 tons are started and accel- 
erated upon a 3 per cent grade at the very end. The over- 
head lines are sectionalized every five or six miles by pole 
type switches to facilitate repairs in case of line trouble. 

The power house contains two 1,500 Kw., 3-phase, 11,000 
volt generators, two phases of the windings of each be- 
ine connected up to give single-phase current, and which 
eives the generators a rating of about 1,000 Iw. running 
sinele phase. One of these is operated for usual service, 
both being required only on days when there are several 
extra ears on the line. 

The current, generated at 11,000 volts, is taken through 
an oil switeh direet to switchboard bus bars, from whence 
it is distributed through two oil switches to feed in lines 
which run to the middle point of the road mentioned, where 
the three lines meet, and where, by suitable pole top type 
switches, either or both of the feed in lines can be made to 
energize any one, two or all three of the railway lines. 
Tests made in 1909 having voltmeter at Denver and two 
ears just beyond voltmeter, starting simultaneously with a 
third car on the same section, gave a voltage fluctuation of 
2,600 volts. In other words, starting 160 tons of high 
speed equipment 20 miles from the power house with but 
a 2/0 current conductor, and having only a 25 per cent drop, 
illustrates the efficiency of the system. 

The rolling stock and equipment is as follows: Eight 
motor ears, 551% feet long, 10 feet and 4 inch wide, weigh- 
ing 60 tons, six being straight two-compartment passenger 
ears seating 59, two being three-compartment combination 
passenger and baggage, seating 54; four straight passenger 


trailers, weighing 3314 tons, seating 60, and two converted 
railway coaches. The motor ears are equipped with four 
125 horsepower type 148-A Westinghouse single-phase mo- 
tors; gear ratio, 25—66, mounted in American locomotive 
trucks having 3744-ineh wheels. The equipment also in- 
cludes Type AMM high speed brake schedule and all neces- 
sary apparatus for hand-controlled, battery-operated, unit 
switch control, so arranged that one or any number of cars 
can be operated in one train by one motorman. This will 
be deseribed in detail later. 

Current is taken from the conducting wire through an 
air-operated pantograph collector having a sliding contact 
shoe four feet long and made of No. 16 galvanized iron. 
These shoes cost about one-third as much as the standard 
6-inch wheel, and run about 15,000 miles before being 
serapped. The pantograph trolley is controlled by two 
push buttons located in under side of master controller in 
cab. The pantograph is held up normally by a spring 
located in the cylinder which gives a pressure of 12 pounds 
between shoe and wire. It is lowered by means of the push 
button mentioned energizing electro-pneumatie valves which 
admit air at 85 pounds into the cylinder. 

Current from the trolley is taken through suitably in- 
sulated cable to an oil switch with overload trip attach- 
ment. This corresponds to the “overhead” on direct current 
ears. In case of this cireuit breaker opening, it is reset 
electrically from the master controller. From the cireuit 
breaker the 11,000 volt current is led to a 250 Kw. oil in- 
sulated auto transformer which has ten low voltage taps, 
the highest being 636 volts and the lowest having 106 volts. 
This lowest voltage is used for lighting and for operating 
the small motor generator set used in recharging control 
battery. One of 300 volts is used for air compressor motor, 
and the other eight are led to a group of eight switches for 
motor control. 

In direct current work it is necessary to lower the line 
voltage very considerably when starting, and this is done 
by means of resistance, the current so used being thrown 
away in the shape of useless heat. Alternating current fur- 
nishes the most efficient method of motor control yet known, 
as the current is reduced to the proper amount in the auto 
transformer with but very little loss and carried to the mo- 
tors in increasing voltages by means of the different trans- 
former taps connected to the proper switches. When con- 
troller handle is placed upon first notch for running ear, 
four switches of the eight in the motor control group come 
in successively, the first giving voltage barely enough to 
take the slack out of the gearing, each of the other three 
being progressively higher and of sufficient combined volt- 
age to start a car on level track. As these different voltages 
all come from the same transformer and are connected to- 
gether, some means must be taken to prevent a short circuit 
and consequent great rush of current between transformer 
sections. Consequently, before these four different voltage 
leads are connected together where leading to motor feed 
switches, they are passed through three balance coils so 
arranged that suitable resistance is furnished between each 
transformer section, and also that the four different volt- 
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ages are added and balanced. In applying the next higher 
voltage by means of the second controller point, all of these 
four switches now in are not opened, but the one having the 
lowest voltage drops out and one giving the next higher 
voltage than any of the first four takes its place and is bal- 
anced as at first. By this means only one-fourth of the 
current is interrupted at each controller position, this being 
similar to the bridging method in direct current practice. 

From the motor feed switches current is led direct to 
motors and thence to ground. By this means all of the 
main motor current is handled beneath ears away from pas- 
sengers and crew, the only current used by motorman be- 
ing 14 volt battery current. On direct current the same 
equipment is used, except that resistance replaces the trans- 
former and balance coils. Running on direct current sec- 
tion, the motors are connected in full series, fields and arma- 
tures. On alternating current they are in series-parallel, 
all fields being in parallel, the armatures of each truck in 
series, and the two truck groups in parallel. This same ar- 
rangement is used on the 714 horsepower motor for air com- 
pressor, which operates on 400 volts direct current with 
fields and armature in series, and on 300 volt alternating 
eurrent with fields in parallel, but in series with armature. 

On alternating current no lightning protection is used 
beyond ground wire of line construction and transformer. 
On direct current a multipath 1,000 volt arrester is used. 
This serves equally well for lightning or an entanglement 
of the low voltage trolley with the 11,000 volt circuit. On 
account of 600 volt direct current work, lighting and heat- 
ing cireuits are arranged for 600 volt series connections, 
both alternating and direct. With alternating current alone 
this would be arranged for 110 and multiple work and 
much simplified. 

A few words regarding the motor windings may be in- 
teresting. The armatures are the ordinary strap wound 
series type, practically similar to direct current type, ex- 
cept having a length of resistance metal connected in series 
between each commutator segment and main coil. This is to 
prevent the transformer action of coils when an alternating 
eurrent and two or more coils are short-cireuited by the 
brushes. : 

The fields are four pole with main fields having six 
turns of 144 x % inch copper bar, while distributed through 
the face of the fields is what is called the auxiliary winding 
also of copper bars, %4 x 114 inches, in series with, but in 
magneti¢ opposition to, the armature eurrent, its purpose 
being to neutralize the self-induction of the armature when 
excited by alternating current fields. 

The control system is the well-known electro-pneumatic 
type, having switches actuated by compressed air, which is 
admitted to and exhausted from switch pistons through 
small electro-magnet valves, these in turn being controlled 
by a small drum controller having 12 wires and using a 14 
volt storage battery for energizing these magnets. These 
same 12 control wires also extend from end to end of each 
ear, so that when several cars may be coupled and these 
control wires are connected by a suitable jumper, a motor- 
man in any car energizing these control wires by means of 
the controller will cause the similar switches on each to act 
simultaneously, thus operating all of the cars as a unit. 

In running from one current to the other, either alter- 
nating or direct, the change of switch operation is semi- 
automatic. For reasons of safety, the 550 volt trolley not 


being insulated for 11,000 volts, this must be raised and 
lowered by hand, while the 11,000 volt trolley, as stated, is 
operated by push button control. Connected direct to the 
550 volt line and through the 300 volt connection on the 
alternating current side are two small relays operating con- 
tact dises. When either trolley is raised when under proper 
current section and its relay energized, connection from 
the 14 volt battery is made to one of two electro-pneumatic 
valves governing a so-called change-over switch. This en- 
ergizing of valve causes the change-over switch to assume 
a position corresponding to the current being used, the 
switch then connecting the 12 control wires to the proper 
switch magnet valves to give series or series-parallel op- 
eration of motors as necessary. This same movement of 
change-over switch changes connections of air compressor 
motor as well-as heating and lighting circuits. 

If single phase alone be used, this allows the ear equip- 
ment to be made very simple and easily understood. The 
dual system of alternating and direct current, however, re- 
quires more equipment with complications of wiring and 
control than is consistent with good operation, though its 
record will compare favorably with many of the best direct 
current roads. 

The newer equipment of the single phase type is very 
rugged and dependable, capable of withstanding very se- 
vere usage and abuse while still giving excellent wearing 
qualities in all parts. Its application cannot be made by 
rule of thumb, however, but should be the result of careful 
study, considering financial, operating and engineering con- 
ditions. 

EUROPEAN ELECTRIC RAILWAY OPERATION. 

In Italy the three-phase and single-phase systems are 
given preference, mainly on the Italian state railways, and 
have some features very much different from the system 
so used in this country. The Italian state railways prefer 
the three-phase system for operation in the mountains and 
over heavy grades, where stops are not frequent and loads 
constant. Such operation is particularly suited for three- 
phase work and is operating very successfully. The indue- 
tion type of motor which has no commutator is used on 
these locomotives. On account of these characteristics, the 
motor upkeep is very low and the maintenance very satis- 
factory. Also, on account of these motors having constant 
speed characteristics and high losses in work requiring fre- 
quent acceleration, they should only be used under condi- 
tions as given above. In their overhead construction for 
this three-phase work they use, of course, two trolley wires 
of different potential and insulated from each other, the 
rails being used for return current of the other phase. They 
also use some single phase in Italy, which has proven very 
successful. Preference seems to run from 12,000 to 15,000 
volts overhead, with a frequency of 15 cycles. 

I might state here that this difference between Europe 
and this country is very marked. The motors we use, which 
are standard in this country, are designed for 25 cycle. 
This was adopted chiefly because the systems of power gen- 
eration here are usually 25 eyele and 60 cycle alternating 
current. Owing to this construction, it was considered 
cheaper to adopt the motors to fit the existing power plants 
rather than requiring new generating stations for their 
railroad installation. The motors operate better and cooler 
on lower frequency than on the 25 cycle system. Our mo- 
tors are rated at 125 horsepower, 25 cycle. If the fre- 
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quency of 15 cycles alternating current were used, these 
motors would be rated at about 15 to 20 per cent higher. 
In other words, they would give practically the same power 
without forced ventilation that they now do with forced 
ventilation. 

In Germany they seem-to- prefer the single-phase sys- 
tem exclusively in alternating current work. The principal 
motor used at the present time is similar to the Winter- 
Hichberg type, which has its commutating resistance ex- 
ternal to the rotating part. The claim is made for that 
type that its upkeep is very much lower than its American 
brother. High voltage direct current is practically in its 
infaney in Europe on account of all single-phase lines being 
very successful, and, on account of cheapness of labor, 
maintenance is very low, offsetting the claim made in this 


country of high maintenance charges; consequently the ap- 
plication of single phase is very much more favored than 
in America. 

Sweden has several notable installations operating at 
a frequency of 15 to 16 cycles and 15,000 volts or more 
working voltage on the trolley. The Swedish railway engi- 
neers reported recently in favor of this type and recom- 
mended that 1,825 miles of government railroad be equipped 
exclusively with single-phase of 15 cycles, and in going into 
this they prepared three statements, giving the initial cost 
of high voltage direct current, three-phase and single-phase 
installations and the peculiar characteristics governing 
each. Their final recommendation was unqualifiedly in 
favor of single phase. 


Important Considerations When Testing 


Switchboard 


Instruments. 


BY H. A. COZZENS, JR., B. S. 


M ANY large public utility companies are placing con- 
plant switchboard indicating instruments. 
usually placed in the hands of a few specialists employed 
for this purpose or under the regular routine of a testing 
Switchboard indicating in- 


siderable stress on the testing and calibration of 
This work is 


or standardizing laboratory. 
struments, while essential to good plant operation, need 
not possess the continued aceuracy which is required of an 
integrating meter. The average attendant rarely reads 
between the scale divisions, and in general uses the instru- 
ment as an indicator of the load being on or off and as a 
rough sign of its magnitude. But regardless of these ex- 
isting conditions, it is a wise move to annually inspect, 
clean, and, if possible, check some of the more important 
of these instruments. 

By the more important of these is meant the voltmeters 
and ammeters on all cireuits, with particular attention to 
those on important feeders. It is natural to assume that 
all instruments on generator cirenits are maintained in the 
best of condition. The feeder instruments, while perhaps 
not so important, may be kept in good shape by one or two 
men, the duty of one being to periodically visit the sta- 
tions and do routine testing, the other man doing instru- 
ment overhauling and repairing while in the laboratory and 
held in reserve to respond to instrument complaint calls at 
any power station. Experience will show that it is far bet- 
ter to place such complaints in the hands of an experi- 
enced instrument man than to expect station electricians 
and operators to make the alterations and repairs. 

This may seem inconsistent, since the item of expense is 
high when a man must travel a great distance for a slight 
repair; but, on the other hand, there is the assurance that 
the work is done correctly. For instance, cases are com- 
mon where a rotary converter or a generator flashes over 
or a surge occurs an dthe ammeter pointer jumps the stop 
at the end of the seale and gets caught. The operator re- 
moves the cover and pushes the pointer back to zero. Since 
instrument mechanism is more or less delicate, this op- 


erator may have changed the balance of the instrument 
in moving the pointer, or perhaps he has, for fear of break- 
ing the pointer, neglected to straighten it. In cases where 
astatie ammeters are used, operators persist in placing 
pointers on zero when the feeder is dead, so that when the 
load is on and the magnet is energized, the pointer jumps 
ahead and a false reading results. Unwarranted tampering 
usually leads to the introduction of friction in the meter, 
or, as is sometimes the ease, the scale must be removed to 
These instances are cited to illustrate 
the numerous possibilities for not only erroneous readings, 
but also for the introduction of mechanical and electrical 
defects in instruments. 

There is no fast and set rule as to the method of testing 
these instruments. The voltmeters may be tested by com- 
parison with a portable standard meter placed in multiple 
-with the instrument on the board, and the pointer set at the 
working point or thereabouts. With ammeters a little 
more care is exercised. In rough cheek work the current 
transformer is short-circuited and the wires removed from 
the instrument terminals. The instrument is then placed 
in series with a cluster of lamps and a standard ammeter. 
After being adjusted for zero, a lamp at a time is thrown 
in and the points on each instrument recorded. By using 
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Fig. 1. ARRANGEMENTS Yor TESTING A. C. AMMETER. 
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the transformer ratio as a multiplier, the percentage of ac- 
curacy may be found by dividing the reading of the switeh- 
board meter by the reading of the standard multiplied by 
the ratio. In this way it is possible to connect a whole 
string of ammeters in series and get a rough check on their 
accuracy. By taking out each lamp in turn, the process 
may be reversed in going down the scale, and any discrep- 
ancy in the resulting readings will be an indication of fric- 
tion or unbalance in the meter. 


When it is desired to obtain a more accurate ealibra- 
tion, a meter-testing load box and a slide wire resistance 


may be used to advantage. The general scheme for such a 


test is shown in Fig. 1. The slide wire resistance consists 


of two coils, is compact in form, and may be used in the 
testing of both A. C. and D. C. ammeters. The use of this 
method enables ammeters to be tested at any scale point, 
and in are light “tub” stations this scheme is always used 
to set the meters at the exact working point. 

While the tendency now 


is for a standardization of 
meters with regard to type 


and manufacture, there are 
many cases where a holding company has assimilated nu- 
merous smaller concerns, and, as a result, the numerous 
and diversified types of instruments makes the item of in- 
strument repairs quite costly. The five-ampere secondary 
ammeter in both the round or horizontal edgewise type 
seems to be very popular at the present time. 

On direct current cireuits mi!'ivoltmeters with shunts 
are used to some extent, and at this time, when manu- 
facturers are standardizing shunts, the testing is made 
comparatively easy. In the older stations it is often neces- 
sary to calibrate the shunts before anything can be accom- 
plished with the instrument, as the shunt data has either 
been lost or unrecorded. This shunt data represents quite 
a value and should be entered in the instrument inventory 
in a bound book, from whence it can be copied on filing 
cards and issued to the repair men. A diagram of the 
method of testing direct current ammeters is shown in 
Fig. 2, the dry battery being short-cireuited across the slide 
wire resistance. 

With ever-increasing electrical development and the in- 
troduction of household appliances, the load on individual 
feeders is constantly on the increase. This condition calls 
for a change of current transformers of a greater ratio, 
and consequently a change of ammeter scales. Where this 
occurs infrequently it is not much bother, but in a large 
company the matter of scale alteration is of some impor- 
tance. Scales mounted on the usual brass back may be 
purchased from manufacturers, but when scale making is 
of such volume that it becomes a part of the laboratory 
routine, a more economical means must be had. Having 
on hand some hundred or so old seales, the writer de- 
cided to utilize these and devised the following scheme: 
They were cleaned and bristol board cut to fit the scale 
faces, and the necessary printing placed thereon. Mount- 
ing the cardboard on the scales presented some difficulty 
at first, so a cheap form or press was made at a wood- 
turning shop. The scale was inserted in this and left to set 
over night. By this means enough seales are kept on hand 
to fill the needs. The above refers to instruments having 
horizontal edgewise scales. The scales for round type in- 
struments are purchased direct from the manufacturer and 
at a much less cost, since there is no brass plate attached. 

Where it is inconvenient to remove the instrument from 
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the switchboard and bring it to the laboratory, another dif- 
ficulty presented itself. At first the instrument men were 
given a blank scale and as located when using the new 
transformer ratio. While it may appear strange, these 
scales were returned with so many dots that it seemed im- 
possible to have an assurance of any accuracy. This was 
not due to carelessness on the part of the instrument men 
but was merely the result of checking up the points two or 
three times, the width of the pointer being responsible for 
a slight deviation from the original point. <A seale with 
arbitrary divisions was then supplied to the instrument men 
divided to read in tenths between the smaller divisions and 
hence a very accurate reading can be obtained. By the use 
of this method the placing of points is eliminated as the 
seale is placed temporarily on the instrument and the re- 
sulting reading recorded and checked. 

Another difficulty encountered when the scale was given 
to the men directly, was the failure to center the scale. 
Of course this is now done by the man who draws the seale 
and he does it from a mathematical standpoint using the 
readings on the arbitrary scale as a basis where before the 
centering was done more by eye. 

To insure a presentable appearance and also a uniformi- 
ty a set of numerical type covering the more important 
points on ammeter scales has been acquired and the use of 
these and later filling in the numbers with india ink 
relieves any suspicion that the scales are “homemade.” 


Convention of Electric Vehicle Association. 

Owing to the greatly increased interest generally evi- 
dent in electric vehicles, and the great volume of work to 
be disposed of, three days will be allotted to the fifth annual 
convention of the Electric Vehicle Association, to be held 
in Philadelphia, Monday, Tuesday and Wednesday, October 
19, 20 and 21. Heretofore Electric Vehicle Association 
conventions have been confined to two days, and it now 
seems that difficulty will even be experienced in crowding 
into three days the work of the convention on account of 
an extensive and far-reaching program. Further details 
will be published in an early issue of Electrical Engineer- 
ing. 

The association is rapidly extending its activities, sec- 
tions having been recently formed at San Francisco and 
Cincinnati. Other sections have been organized at Chicago, 
Philadelphia, Washington and Boston, with others soon to 
be added. 
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Lighting Considerations and Results in a 


Modern Plant 


BY A. B. ODAY, ILLUMINATING ENGINEER. 


JuNE, 1914. 


Important Lighting Recommendations for a Modern, 
Open-Girder, Saw-Tooth Roof Type of Plant. 


HE importance of adequate illumination suited to 

the particular conditions of any important building, 
both as regards the work to be earried on therein and the 
structural nature of same, is at the present time -receiv- 
ing proper recognition as a part of the engineering work 
at the time the structure is planned and before its con- 
struction has been finished. As an excellent example of 
such consideration and the results secured in the shape of 
daylight facilities and provisions for artificial illumination, 
the writer calls attention in what follows to the lighting of 
the new plant of the Gurney Electric Elevator Company 
at Honesdale, Pa. This illustration is taken because it 
represents a common type of plant construction, and, pre- 
sents interesting considerations and recommendations that 
should prove of interest to those who have occasion to make 
lighting recommendations in factories and mills of similar 
requirements. 


tion of light, so as to obtain the best possible results for 
all classes of service. In Fig. 1 a sketch is shown of the 
floor plan of the building, giving the location of the various 
departments and position and size of lighting units which 
were installed. Fig. 2 shows a section of one of the side 
pays where small machine work is done. Loealized general 
illumination is supplied in this portion by 100 watt clear 
tungsten lamps and Holophane D’Olier porcelain cnamel, 
dome type, steel reflectors, known as type (DED-100), 
hung eight feet above the floor. The units are spaced on 
about ten-foot centers, making an approximate wattage 
consumption of one watt per square foot. The illustration 
clearly indicates the results obtained, showing an absence 
of glare and shadows, with a relatively high intensity of 
well distributed light. 

(One of the most pleasing portions of the building, from 
the standpoint of good illumination, is the assembling and 
erecting department. This is located in the center bay, as 
shown by Fig. 3. Illumination is supplied by 21 400-watt 
clear tungsten units equipped with MHolophane D’Olier 
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Fig. 1. 

As shown in the accompanying illustrations, the sid2 
sections of the building are of modern, open girder, saw- 
tooth roof construction, while the central portion is con- 
structed with large windows on each side, located above the 
roof of the side sections. The exterior walls of the building 
are made up of steel window sashes, which are equipped 
with reinforced diffusing glass. The interior, being painted 
white, materially assists in making the illumination more 
effective, as a greater portion of the light which strikes the 
walls is reflected instead of being absorbed, as is the ease 
in most factories. With this type of construction a close 
approximation of ideal daylight conditions exists. 

The artificial illumination of this plant compares very 
favorably with that during the daylight period, the installa- 
tion being designed under the supervision of Mr. G. H. 
Stickney, of the Edison Lamp Works of the General Electric 
Company, Harrison, N. J., and installed by the Watson- 
Flagg Engineering Company, of New York City, due con- 


sideration being given to the subject of intensity and direc- - 


Fioor Puan or A PLANT, SHOWING PostTIOoN AND Size or Licutine Units. 


porcelain enamel, dome type, steel reflectors of the (RED- 
500) type. These units are spaced on 15 by 25 foot cen- 
ters, above the path of the traveling crane, and hung about 
20 feet from the floor. There is a wattage consumption of 
approximately one watt per square foot distributed over 
this area, with the exception of the shipping department, 
where the consumption is about half a watt per square 
foot. 

{he demand for excellent illumination in the wood- 
working shop is admirably met by the use of 20 150-watt 
clear tungsten lamps with Holophane D’Olier poreelain 
enamel, dome type, steel reflectors of type (DED-150). 
These units are placed in three rows, spaced on about 12- 
foot centers. Purely general illumination is used, there be- 
ing in no ease any drop lights for individual machines. 
The power consumption is about one watt per square foot. 
Fig. 4 shows a night photograph of this portion of the 
building. 

As most of the moulding in the foundry is done in the 
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Fic. 2. Innumryation 1N THE Macutne SHop—ONE 
Wart Per Square Foor. 

early part of the day, ina room where adequate daylight 
facilities are available, it is not necessary that there be a 
high intensity of artificial illumination, as most of the 
evening work consists of putting the foundry in order. A 
low intensity of illumination is supplied for this work by 
10-250 watt clear tungsten lamps with Holophane D’Olier 
enamel steel type (DED-250) reflectors. These units are 
spaced as shown on the plan and hung above the traveling 
crane. The wattage consumption in the main portion is 
approximately 0.45 watts per square foot. The side bay, 
or brass foundry, is lighted by 10-100 watt clear tungstens, 
also equipped with Holophane D’Olier enamel steel reflectors 
of the type (DED-100). The consumption in this portion 
is about 0.75 watts per square foot. 

A special room has been built for the storage of pat- 
terns. It is constructed in the form of a vault, the only 
entrance being from the outside. Illumination is supiplied’ 
by 8-60 watt clear tungsten lamps in Holophane D’Oher 
reflectors of (DEID-60) type, hung nine feet above the floor. 
The units are placed with respect to the location of the 
storage racks. ? 

In Fig. 5 a night photograph is shown, giving the illu- 
mination obtained in the drafting room. Although this is 


‘a comparatively small room, the results show what may be 


accomplished by an equipment which differs shghtly from 
that used in similar rooms of other installations. Illumi- 


Fic. 3. ItLuMINATION For ASSEMBLING AND ERECTING 
DEPARTMENT—ONE Watt Per Square Foor. 


Fie. 4. Liguting ARRANGEMENT AND ILLUMINATION FOR 
Woopworking Macuinery—One Wart Perr Sa. Fr. 
nation in this room is supplied by 12-100 watt bowl frosted 
tungsten lamps with Holophane D’Olier enamel steel re- 
flectors of type (DED-100). These units are hung about 
10 feet above the floor, thus eliminating the glare which 
would otherwise be objectionable from the use of this type 
of reflector. It is interesting to note that, although opaque 
reflectors are used, the ceiling and side walls are fairly well 
illuminated. The illustration also shows that there are very 
few deep shadows. The original specifications recommended 
that bowl-shaped prismatie glass reflectors and higher watt- 
age lamps be installed in this portion, but, due to the fact 
that it was possible to locate the drafting tables with refer- 
ence to the lighting units, the substituted system gives quite 

satisfactory results. 

The various offices throughout the building, and the 
other departments which are not of sufficient importance 
to warrant discussion, are lighted in a manner which is in 
keeping with the departments just deseribed, being equipped 
in all eases with standard, up-to-date equipment. General 


Fig. 5. Goop Intumrnation For A Drartina Room. 
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illumination is obtained in the offices by the use of 100 
watt bowl frosted tungsten lamps with Holophane pris- 
matie Xtraficiency glass reflectors of type (XI-100), hung 
9 feet above the floor and placed on 8-foot to 10-foot cen- 
ters. 

‘This installation is of particular interest, due to the fact 
ihat there is no department where localized illumination is 
used. In the majority of cases strictly general illumination 
has been adhered to, the only exception being in the ma- 
chine shop and drafting room, in which eases the machines 
and benches were located so as to receive the proper direc- 
tion of light, thereby gaining the effect of localized general 
illumination. The lhghting units are not under the control 
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of the workmen, but are regulated by the superintendent 
from the main panel box. 

An expression of complete satisfaction with this light- 
ing equipment was advanced by the management, who 
stated that their primary object was not to save money on 
the first cost of the installation, but rather to secure a light- 
ing system which was thoroughly up-to-date, and from 
which the best possible illumination could be _ secured. 
Without a question, this has been received, and the in- 
creased cost will be returned in a manner which is difficult 
to estimate—namely, in increased efficiency of departments 
and best possible quality of workmanship under the con- 
ditions. 


The Status of Regulation of Public Service 


BY A. G. RAKESTRAW. 


An outline of the Tendencies of Regulation by 
Commissions and Results to Date. 


ESTERDAY regulation of public utilities was a new 

subject, revolutionary in its character, regarded with 
suspicion and approved with caution. When we study the 
history of the movement, the causes leading up to it, and the 
principles on which it is based it is found, indeed, to be truly 
revolutionary in its character. Recent advances, so rapid 
as to be almost startling, are but the culmination of a slow 
but steady change in public sentiment which has simultane- 
ously expressed itself in legislation over the United States. 
The resulting laws, while varying in details and in many 
cases as yet imperfect, agree surprisingly well in funda- 
mental principles. 

The first fact apparent from a study of the subject is 
that there is an essential difference between public service 
so called, and other lines of business. Any person with 
sufficient capital may open a store, manufacture goods, or 
cultivate the earth, for there is no natural monopoly in 
these or similar lines. However, when a person or cor- 
poration undertakes to furnish the community at large with 
a service or commodity necessary to the publie comfort, 
such as gas, water, electricity or transportation, and such 
cannot be effected without laying tracks, or pipes, running 
pole lines, or otherwise making use of the public roads, 
streets or alleys, at once a natural monopoly exists. By 
this we mean, that the best interests of both the public and 
the corporation are served by monopoly, and that competi- 
tion causes not only interference and dispute over the use 
of the public right of way, but actually increases the cost 
of service to the public. ‘This is evident when we con- 
sider that two complete distribution systems are required, 
each one covering the entire territory. Buildings and gene- 
rating equipment are also in duplicate; superintendence 
and administrative expense are practically doubled; in 
short, it is evident that the cost of running two small plants 
is considerably greater than that of running one plant of 
twice the size. 

The immediate result of competition in most cases has 
been to temporarily lower the rates with the ultimate result 
either absorption, or a price agreement. In either case 
the disadvantages of competition, without the benefit of 
monopoly are the result. In many cases a price war has 
continued for several years, with neither company making 


any money. While the average American citizen does not 


relish being “gouged,” he does invariably recognize the 
right of those engaged in business to a reasonable profit. 
In regard to competition, the Georgia commission gives 
this opinion: “We do not believe that competition can 
ever be a consistent and proper regulator of rates and 
other conditions in the public utility field. Real competi- 
tion in such a field means duplication of plants, which when 
once built are generally useless for other purposes. In our 
opinion, the government which properly assumes to pre- 
scribe reasonable rates and compel adequate service by 
public utilities, should also protect such utilities and the 
public from unwise or useless competition and the wasteful 
investment of money in plants that are unnecessary.” 


Another popular remedy for high rates, real and im- 
aginary, is the municipal plant. Occasionally these haye 
been successful but most frequently dismal failures, for 
the reason it has seemed almost impossible to keep such 
enterprises free from politics. Further, there is usually a 
total disregard for anything like economy either in the 
construction or the operation of such plants, with the engi- 
neering often of the poorest, and the accounting the same 

A large New York bond house has the following to say 
on the subject of municipal plants. ‘We believe that it is 
most essential that cities control their own water works. 
parks, schools, fire and police departments, ete., but be- 
lieve they are taking an unwise step when they engage in 
miscellaneous and general business enterprises. We he- 
lieve that a better service in the long run and a more eco- 
nomical service, will be rendered when these matters are in 
the hands of private enterprise and eapital, with the city 
having supervisory control. Some of the cities of the 
country have under way the creation and control of various 
publie utility enterprises, all requiring a very large issue 
of securities, and as a rule their municipal credit is being 
largely damaged and their bonds continually seeking a lower 
level. The credit of the largest corporation, or. the largest 
city or nation can be impaired or destroyed by abuse, and 
in our judgment if any city enters the publie utility field 
on a very large scale, and backs such undertakings with its 
publie credit, its public credit is bound to receive very great 
damage and injury.” 

The first attempts at regulation were by state laws, and 
city ordinances. A great many of these measures, especial- 
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ly those enacted by borough and city councils, were totally 
unreasonable, amounting to confiscation. 
the fact that the councils, as a rule, were prejudiced and 
without adequate means of obtaining information. The 
passage of such laws and ordinances was followed by 
numerous appeals to the courts, with consequent litigation, 
expensive alike to the corporation and the municipality 
and affording but little relief to the public. 

Following this came the idea of regulation by a state 
board of experts, who should act in a judicial capacity, 
acting for the public with power to correct abuses, adjust 
rates, prevent discrimination, provide for safety, and at 
the same time guarantee the corporation a reasonable re- 
turn on the investment, protect it from competition, ex- 
ploitation, and confiseatory ordinances. This is the commis- 
sion system in present use, which has in general proved 
eminently satisfactory. 

It is not our purpose in this article to analyse public 
service laws and the decisions of the commissions for such 
a digest would require a volume in itself. It may be said 
however that some of the laws are strong and well written, 
while others have points that are weak or obscure. Wis- 
consin and Indiana are recognized as having especially 
good laws, and in these states, as in a number of others, 
municipal plants are subject to just the same regulation 
as those privately owned, which is just. In most states the 
commissions have the power to make a physical valuation 
of the property to determine the reasonable amount or 
return which should be permitted. The state of Ohio has 
amended its laws recently to include this feature. Another 
valuable provision in the Wisconsin law, is that no public 
utility corporation can begin operations or extend its lines 
into any locality already served by another corporation 


without securing from the state commission a certificate of, 


necessity, and this will not be granted except where it ap- 
pears that such additional service is necessary to adequately 
supply the public. 

Under commission regulation the extension of opera- 
tions by holding companies or syndicates has received new 
impetus. Until recently the welfare of the smaller light- 
‘ing companies was at the mercy of legislation and naturally 
there was some risk in the acquisition of a large number of 
properties. Now that the earning power of every central 
station is assured, the movement of consolidation has gone 
on apace, with the tendency to lower rates to the consumer 
instead of raising same. For example, the Middle West 
Utilities Co. of Illinois has undertaken to supply an im- 
mense field formerly served by 79 independent generating 
stations. These have been reduced to 12 and will ultimate- 
ly be replaced by four. The most casual study will indi- 
cate a considerably lower cost of production than before. 
Under no regulation, this might not result in a proportion- 
ate saving to the consumer, but under state regulation, the 
only revenue which will go to the corporation will be that 
which will give a reasonable return on the investment, the 
balance of the saving going to the pockets of the con- 
sumers. ; ; 

Two other important results have been accomplished by 
commissions. These are the raising of the standard of 
service, and the enforcement of safety regulations. Much 
antiquated and obsolete apparatus has been condemned, 
new distribution systems ordered, defective insulation reme- 
died, safety appliances furnished to workmen, and other 
improvements suggested. This has cost a great deal of 
money, but it has produced results well worth the expen- 
diture. 


This was due to: 


In a recent address, Hon. Jno. H. Roemer, chairman of 
the Wisconsin commission, gives some interesting facts re- 
lating to the work accomplished in the five years that state 
regulation has been in force in that state. He describes 
the advantages of the indeterminate franchise, which by 
law, is granted to every public utility in Wisconsin. By 
the terms of such franchise the corporation has a right 
to do business on its good behavior, as it were, the munici- 
pality having the right to take over the physical property 
at any time by paying a fair valuation therefor. The en- 
forcement of scientifie accounting has also been of great 
benefit to the utilities of the state. Many of them never 
knew before what service was costing. The municipal 
plants seem to be among the worst offenders, and the slow- 
est to get into line. The commission employs secret in- 
spectors who travel over the state, making tests and inspect- ° 
ing the general service conditions. The utilities have been 
at considerable expense in meeting the requirements of the 
commission, but the latter’s engineers estimate that the rais- 
ing of the standard of service has saved the people of the 
state about $75,000 per year. 


Convention of Mississippi Electrical Association. 


The Sixth Annual Convention of the Mississippi Elee- 
trical Association, a state section of the National Electrie 
Light Association, was held at Meridian, Miss., April 27th 
to 29th, attended by some 60 member companies, employes 
and guests. The convention was opened Monday morning, 
April 27th, with an address of welcome delivered by Hon. 
W. E. Baskin of the Meridian Light & Railway Company. 
After appropriate remarks of greeting, Mr. Baskin re- 
viewed briefly the application of electrical energy from the 
layman’s standpoint, urging that the hazard to life and 
property in connection with transmission and application of 
electrical energy be given sufficient study to minimize the 
danger to all. Mr. Baskin’s welcome was replied to in 
appropriate terms by President W. F. Gorenflo. 

The second session was called to order Monday afternoon 
and the annual address of the presidené was read by Mr. 
Gorenflo. He outlined the work of the executive committee 
during the past year, stating that some active work is now 
imperative in connection with the framing of a public util- 
ity bill which will probably pass the Mississippi Legislature 
at its next session. He expressed the opinion that the pub- 
lie utility bill would be welcomed by every central station 
in the state if drafted in such a way as to be fair to both 
publie and publie utility. Mr. Gorenflo urged the Associa- 
tion to take the necessary action to offer assistance in 
drafting sueh a bill. 

Following this address a paper on Liability Insurance 
was read by P. B. Bissett of Hattiesburg. The author re- 
viewed the purpose of liability insurance and some of its 
benefits, adjustments and the different ways of construing 
a policy. He showed that lability insurance among cen- 
tral stations in the South is yet a new development, and 
little understood. He said that in 1912 Mississippi lead 
all of the Southern States in losses, the loss being 67.7 
per cent of the premium income of all liability premiums 
written in the state, while in Louisiana the loss was 26 
per cent. 

The discussion on this paper brought out the point that 
the rates for liability insurance are based on the normal 
moral hazard and physical hazard and experience through- 
out the state. 

The session on Tuesday morning opened with a paper on 
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lubrication, by R. L. Ellis, president of the Alabama Light 
& Railway Association, which took up points of interest to 
operating men in connection with manufacture, use and 
filtering of oil. During the discussion, Mr. Ellis stated he 
had found that for street railway service with heavy weights 
and slow speed, an oil of relatively high viscosity is most 
satisfactory. He also stated that for small and light bear- 
ings, a fairly light oil is used and about 6 per cent sal- 
vaged by use of a capillary filter. In regard to cost of 
oil for a turbine, Mr. Ellis stated that in his plant, where 
the output was about 280,000 Kw hours per month, the 
eost of oil was about $15. 

The next paper on, Combustion and Boiler Efficiency 
was read by C. M. Rogers of Meridian. The author took 
up the subject of combustion and the causes of low boiler 
efficiency from a non-technical standpoint, discussing the 
fundamental principles and the chemistry involved. He 
also showed how to figure the air required by a furnace and 
how an excess of air decreases the efficiency. The discus- 
sion brought out the point that with the percentage of CO, 
in the flue gases lower than 15, the operation of the fur- 
nace was destructive to the furnace linings, it being difficult 
to secure fire brick that would stand up. 

The afternoon session of Tuesday was opened by a 
paper on, Short Cuts in the Office of Small Electrical Con- 
cerns, by L. W. Wade of Vicksburg. This paper discussed 
a few short methods and forms that have been successfully 
used at Vicksburg, and tend to save time and labor. The 
author followed the account of a customer from the appli- 
cation for service to the collection of the monthly bill, out- 
lining the nature of forms and entries made. 

On Wednesday morning a paper was read by R. E. 
Perry of the Columbia Lamp Division of the General Elec- 
trie Company on the new high efficiency lamp. ‘This paper 
was illustrated with lantern slides and took up briefly the 
history of incandescent lamps, touching upon the develop- 
ment of the larger types of lamps for various purposes, 
leading up to a diseussion of the new high efficiency street 
series tungsten lamps in sizes from 80 to 100 candlepower 
operating at 6.6, 7.5 and 20 amperes and also the 750 to 
1000 watt multiple units.- The author stated that due to 
the high temperature and the concentration of the filament 
in these lamps, the intrinsic brilliancy is very high, neces- 
sitating the use of diffusing globes or indirect fixture unless 
the light source is without the range of vision. Dome and 
bowl enameled steel reflectors have been designed, as well 
as other types of glass reflectors for these lamps. For 
street lighting a compensator unit has been designed per- 
mitting 20 ampere lamps to be burned on 6.8 ampere series 
cireuits. The author of the paper stated that the lamps are 
especially adapted to lighting of large areas where the units 
may be hung high, including large stores, auditoriums, ar- 
mories, factories, hotel lobbies, amusement parks, and street 
circuits. 

At the exeeutive session held Wednesday afternoon, the 
report of the nominating committee was read and election 
of officers held. The following were elected to serve during 
the coming year: A. H. Jones, McComb City, president; 
Charles Hays, of Columbus, vice-president; H. F. Wheeler, 
of Hattiesburg, Secretary and Treasurer. The executive 
committee was elected as follows: R. B. Claggett, A. B. 
Patterson, W. F. Gorenflo, A. H. Jones, Charles Hays, E. 
B. Booth, R. H. Smith. 

Upon invitation from Hattiesburg, it was voted at 
this meeting to hold the next convention at this place April 
12, 13 and 14, 1915. 


The Philadelphia N. E. L. A. Convention. 

As this issue goes to press, only a few days are left be- 
fore the assembling of members of the National Electrie 
Light Association in annual convention at Philadelphia. 
The program to be followed during the four days of ses 
sions, beginning Tuesday morning, June 2, and ending Fri- 
day morning, June 5, was presented in the May issue. It 
shows an interesting number of topies for discussion, the 
reporting and preservation of which will add much new 
material to an already existing library of many volumes. 
In this conection it is a remarkable fact that new commit- 
tees assigned to the investigation and development of the 
same and new topics from year to year bring to each con- 
vention features not previously touched upon and of vital 
import, concluding their work 
that much more is yet possible. 


with the recommendation 
Such is the extent of the 
problems involved in the generation, transmission and ap- 
pheation of electrical energy, and such the necessity to be 
associated with an organization that stands for the highest 
and best progress both technical and commercial. 

What the 1914 convention will accomplish no one yet 
ean tell, and few dare predict, yet it is certain that high- 
water marks will be reached, the nature of which, together 
with other details, will be presented in our annual report 
through these columns of the next issue. 


New Members of Office Staff of Society for Elec- 
trical Development. 


The Society for Electrical Development, in selecting its 
office staff, has chosen, among others, Mr. John P. Mallett, 
a member of the American Institute of Electrical Engineers, 
whose duties will be to investigate the application of elec- 
tricity for the various industries and to suggest further 
applications. The information thus gathered will be filed 
and indexed for the benefit of the members of the so- 
ciety. 
Mr. Mallett is a graduate of Tufts College, where he 
took a course in electrical engineering. His experience in- 
cludes six years with the Westinghouse Electrie & Mannfae- - 
turing Company, eight years as chief engineer of the North- 
ern Electrical Manufacturing Company, and five and a half 
years as engineer in charge of the department for the devel- 
opment of special apparatus for commercial and govern- 
ment work at the Diehl Manufacturing Company. His ex- 
perience qualifies him for the important work which the 
society is entrusting to him. 

The information collected by Mr. Mallett, together with 
all other available information on the subject of the uses 
of electricity for hight, heat and power, will be taken care 
of by the Commercial Exchange Bureau, which will be in 
charge of Mr. Theodore Dwight, who will conduct the cor- 
respondence upon such subjects, both with the members of 
the society and with the general public seeking information. 
Mr. Dwight. was formerly assistant to Gen. Griffin, and 
was for some years assistant secretary of the American In- 
stitute of Mining Engineers, during which time his work 
has been of such a character as to render him particularly 
competent to take charge of the society’s Commercial Ex- 
change Bureau. 

Mr. James Smieton, Jr., has been engaged as office an- 
ager and acting secretary-treasurer of the society. Other 
members of the staff are being secured, and the society ex- 
pects to commence active work at once. 
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Ice-Making and Refrigeration. 

Present day interest in refrigeration and ice-making is 
shown in the attention being given this subject by the 
National Electric Light Association. In the 1913 proceed- 
ings of the association, the report of the committee on re- 
frigeration occupied 66 pages of comprehensive and inter- 
esting matter, including descriptions of systems and appa- 
ratus, power requirements, examples of plants in operation, 
and commercial methods used for obtaining the business. 
Another evidence of interest is the activity of the organized 
refrigeration interests, the third International Congress 
having been held at Washington, last fall. At this meeting, 
much was done to increase the knowledge of the subject, 
and to place the business on a scientific basis. 

In connection with refrigeration, the central station can 
do one or more of four things. It can make ice and sell it; 
it can sell power to ice companies; it can sell current to 
owners of private refrigerating plants—or it can operate 
its own cold storage rooms. Ice can be made economically 
by central stations, for the central station has excess capac- 
ity during the summer, while the ice plant demand is small 
during winter. The peak of one curve fits into the valley 
of another, with a consequent improvement of the central 
station load factor, and a great reduction in the fixed ex- 
penses of generation equipment for ice making. 

Whether the central station should go into the ice busi- 
ness, or simply sell the current required in the process is 
entirely a matter of local policy. Where there is no ice 
company in a town, it is entirely appropriate to combine 
the two lines of business. That this is accepted as good 
practice is shown by the fact that there are 150 or more 
combination ice and electric plants in operation in the U. S., 
with a total daily tonnage of about 3,500. If there is an 
ice plant in the town, and a possibility of supplying it with 
current, it is not usually wise to enter into competition with 
it, unless there is an abundant business for both enterprises. 

Two methods of ice making are now recognized, one of 
which uses distilled water, and the other “raw” or undis- 
alled water, usually obtained from wells, springs, or some 
uncontaminated source. The distilled water process re- 
quires large boiler capacity, even with a system of multiple 
evaporation. Since boilers and a fireman are necessary, 
there is of course, an argument for engine drive, neverthe- 
less central stations are supplying many plants of this 
character with current. When the raw water process is 
used there is a decided advantage in the use of central 
station power, as only a small boiler equipment is necessary, 
and much labor, as well as investment charges saved. 


In small towns, ice-making may be profitably combined 
with production of current, for the reason that the summer 
day load is insignificant, indeed in many eases the lighting’ 
company cannot afford to furnish day service, although cer- 
tain power loads could be secured. In such a case the ice- 
making load supplies exactly the income necessary to make 
24 hour operation not only possible but profitable. 

In the larger towns and cities where ice companies are 
already established, there is a large field for the sale of 
current. In the U. 8. there are over 200 steam driven 
ice plants, with a combined annual tonnage of over 
12 million. As an fnstance of what has been accomplished 
in securing this business, the load of the Commonwealth 
Edison Company of Chicago may be mentioned, which is 
now over 2500 horsepower, with an annual consumption of 
over 5 million kw.-hrs. About half of the companies served 
are making ice from distilled water, the others from raw 
water. The annual load factor is between 50 and 60 per 
cent, and may reach as high as 65 per cent. The current is 
sold on an off peak schedule and in the larger plants is fur- 
nished at a rate as low as one cent per kw.-hr. 

Besides the use of current for making ice, there is a 
large and increasing field for the operation of refrigeration 
machinery for dairies, meat and fish storage, drinking water 
systems, florists, hospitals, soda fountains, ice cream manu- 
facturers, and cold storage in general. The size of these 
private equipments may vary from a 50 ton machine for 
use in beef and pork packing establishments, to as low as 
1% ton or 250 pound machines for large residences and 
small tradesmen. 

The successful operation of small machines for cooling 
ice boxes, ete., has been accomplished. One grocery store 
in Philadelphia, which has been using a 4 ton machine for 
preserving cheese and butter reports a current bill of about 
$100 as against nearly $200 for ice. A %% horsepower 
motor operates the machine and stopping and starting it 
with a switch is all the attention it has required. The food 
products have been perfectly preserved for a length of 
time and under conditions impossible with ice. 

Another important use of current is in connection with 
the icing of refrigerator cars, such as are used in the trans- 
portation of meats and fruits. In the San Joaquin Valley 
of California, two of the largest ice plants in the country 
are operated for this purpose. One of these has a capacity 
of 150, and the other of 90 tons daily 

As suggested, the central station may also operate cold 
storage rooms of its own. The Lee Electric Light Com- 
pany of Clarinda, Iowa, operates cold storage rooms of 
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200,000 cubie feet capacity. This company is located in a 
fruit growing region, and often holds in storage several 
thousand barrels of apples. This company has a due appre- 
ciation of by-produets, for it sells exhaust steam in the 
winter for heating, and turns excess station capacity into 
refrigeration in the summer. A. G. Rakestraw. 


Our Plans for the Remainder of the Year. 

Following our custom in connection with the maintenance 

of the department of New Business Methods and Results, 

we present herewith the topies that will be discussed in the 
remaining issues of the year. Our aim in announcing these 
subjects in advance is to enable readers to prepare discus- 
sions or material of interest in connection with any topie. 
Further, any request to secure special data bearing on any 
subject will be carefully considered and an attempt made 
to comply with the request. The editors appreciate the 
cooperation that new business managers have given in con- 
ducting this department and only hope that it may be 
further used to advantage in discussing new business mat- 
ters with our readers engaged in this phase of the electrical 
industry. 

In the July issue the electric vehicle situation will be 
taken up. Commercial policies, electrie garage possibilities 
and data on truck and delivery vehicles will be presented. 

In the August issue, “Steam Heating and the Hotel 
Load” will be the main topie for discussion. Data on same 
and the favorable features will be presented. 


The September subject will be one admitting variety of 
treatment. Changing over street lighting systems, commer- 
cial data on units and systems, house wiring suggestions 
with the necessary strings thereto, lighting tennis courts, 
securing small consumers, ete., will be subdivisions of the 
discussion. This is a diseussion in which we invite all in- 
terested to take part. 

The subject for the October issue will be “Electric Sign 
Development.” In this connection it is planned to take up 
ordinances and regulations favorable to promotion of signs, 
and at the same time cause them to represent principles of 
safety, good advertising and efficient use of light. 

In the November issue a general review of profitable 
Christmas new business schemes will be presented with sug- 
gestions for new ones. This issue will reach new business 
managers just at the time that arrangements are being made 
for securing special business during the month of December 
and should present material of value. We especially ask 
for outlines of any successful schemes that have been used 
in the past together with any data on same. These will be 
used or commented upon. 

In the December issue, general and department store 
show window lighting and show ease lighting with data 
bearing on same will be presented. This is a fertile field 
for development in the South. Anyone who has accom- 
plished results should send details. 


‘A Case Where Free Service Returns 100 Per Cent on 
Investment. 

Since the summer of 1911, all central stations controlled 
by the H. M. Byllesby and Company have furnished elec- 
tric fans and operated same without charge to all indigent 
invalids in the territory served. A profit has been realized 
on this service that cannot be estimated in cents per kw.-hr 
for city officials, business men, bankers, physicians and 
members of families benefited have written many letters 
commending the local companies for this charity, and a 


number of newspapers have seen fit to praise the companies 
for what they term a “direct and personal act of charity.” 

Tt is interesting to note also that where houses close to 
the lines are unwired, temporary connections and interior 
wiring are installed without charge. The fans are loaned 
as long as the attending physician thinks necessary. Com- 
pany managers have handled the free fan offer creditably 
in the past and will continue to do so, according to Vice- 
President A. 8. Huey, for by doing so have given the pub- 
lie a visible sign that corporations are able to find at least 
some ways of serving people in distress without financial 
reward. The good will of the public is secured through 
evidences of cooperative business policies. Here is a good 
chance for every central station to show its hand. 


A New Field for the Commercial Use of Fans—An 
Opportunity for Central Station, 
Contractor and Dealer. 


Proof that the full use of fan motors for commercial 
purposes has not yet been realized is found in the report 
of a recent issue of The Emerson Monthly on results se- 
cured from installing fan motors in commercial stables in 
St. Lonis during the season of 1913. Last summer was 
one of the most severe and long continued heat ever experi- 
enced in St. Louis, and many of the local teaming inter- 
ests suffered heavily from deaths of draft horses during the 


four months of excessive heat. Heavy mortality of animals — 


of this class is to be expected under severe weather condi- 
tions in the latitude of St. Louis. 

It seems, however, that this mortality ean be greatly re- 
duced, if not altogether eliminated, by artificial ventilation. 
The Union Fuel Company, of St. Louis, a corporation using 
a large number of horses, decided to experiment with the 
use of fan motors during the 1913 season, and the results 
of using fans in their stables were surprising even to them- 
selves. It is stated on authority of the company that, al- 
though they were accustomed to lose from ten to twelve 
horses each summer out of the large number employed, 
their stables went through the severe 1913 season without 
the loss of a single horse. Some twenty oscillating fans 
were purchased through a local jobber and installed in the 
stables late in the spring- one fan being used for two or 
three animals. 

A representative of the company states that the eondi- 
tion of the horses during the long, hot season was highly 
satisfactory, and the results of the experiment were very 
gratifying, as the record made in 1913 could be attributed 
to nothing else than the installation of fan motors in their 
stables, all being of the same opinion. From the standpoint 
of humane treatment of horses, there is no question that the 
use of fans will alleviate the discomfort of close quarters 
and long hours of severe effort under oppressive conditions. 
However, apart from this phase of the question, the use 
of fan motors becomes advisable from purely commercial 
reasons. The cost of teams such as employed by the Union 
Fuel Company ranges from $500 to $700 per pair, and the 
saving of a single animal of this character may easily repay 
the cost of fan motor equipment sufficient for 40 or 50 
stalls. 

Tt seems that the use of fan motors in large commercial 
stables should be a new and entirely practticable field. To 
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develop this field it will be necessary to bring the possible 
savings to the attention of the management of each firm 
by personal solicitation. Here is a fan motor selling oppor- 
tunity fo revery central station, contractor and dealer who 
will take advantage of it. 


Important Commission Decision in Pennsylvania. 

The Public Service Commission of the State of Pennsyl- 
vania has handed down a decision denying the application 
of the Schuylkill Light, Heat and Power Company permis- 
sion to carry on a competitive electric lighting business in 
the Borough of Ashland, now served by the Eastern Penn- 
sylvania Light, Heat and Power Company, a subsidiary 
lighting company of the Eastern Pennsylvania Railway 
Company, which is under the management of The J. G. 
White Management Corporation. The Commission held 
“that a reliance upon competition between public service 
companies for securing adequate service and proper rates 
has not been successful and that hereafter supervision by 
properly constituted authorities is to be substituted ;’’ that 
competitive companies are invariably merged and the eiti- 
zens are compelled to pay rates sufficient to give a return 
on the investment of duplicated properties. This is the 
first case of its kind to come before the Publie Service Com- 
mission of Pennsylvania and its decision is of very great 
interest to all public utility properties in the State. 


Reducing Number of Poles on Denver Streets. 

In the city of Denver, Colo., the numerous sets of poles 
on the streets have been greatly reduced by the adoption 
of combination trolley and lighting poles. In regard to 
this system, W. G. Matthéws, superintendent of the lines 
department of the Denver Tramway Company, has the 
following to say: 

“While the question of ‘joint lighting and span poles’ 
may present novel features in some localities, we feel that 
here in Denver we now have a standard basis on which to 
work and that the experiment stage has long since passed, 
so that when the proposition of ‘combination lighting and 
trolley poles’ is brought up, it is merely a question of those 
interested getting together and arranging the cost element. 
Té will be found on investigation that the local ‘Traction 
Company’ will necessarily have to extend a very liberal and 
publie spirited policy and a hearty co-operation, in order 
to accomplish what has been done along this line in Denver, 
this company having expended to date, on the ‘combination 
lighting scheme,’ a little more than $32,000. The scheme 
as a whole is a marked improvement over the old way of 
having separate standards for lights and another for the 
trolley wires and so on and is generally approved by all.” 


Load Represented by Fans. 

In an address before the Tri-State Water and Light 
Association, in convention at Atlanta recently, Mr. W. R. 
Collier, sales manager of the Georgia Railway & Power 
Company, said that the fan load alone in the city of At- 
lanta during summer is approximately 450 Kw. He also 
said that during 1913 his company rented approximately 
700 desk fans for six months’ use at a rate of $3.00 each. 
In commenting on the consumption of current-consuming 
devices, he estimated the Kw.-hrs. per year for 100 desk 
fans, 200 irons, 50 sewing machine motors, 50 percolators, 
10 dental motors and 10 breakfast sets at 10,000 Kw.-hrs., 
and this load at no inerease of the average peak. 


i 


Sale and Renewal of Lamps by the Union Electric 
Light and Power Company of St. Louis. 

In the last issue of Electrical Engineering, mention was 
made of a new arrangement for the sale and renewal of 
lamps by the St. Louis Company. The rules governing 
such, as outlined in a recent issue of the company’s house 
organ, are as follows: The prices set for lamps of the 
different types are also given. _ 

1. Lamps will be sold to eleetrie lighting service eus- 
tomers for use on company’s system only. 

2. Customers purchasing electric service at rates en- 
titling them to free lamp renewals or lamp renewal allow- 
ances, who purchase from the company the first installa- 
tion of such lamps and any increases thereof at the compa- 
ny’s schedule prices, in securing renewals, shall be entitled 
to either free renewals or renewal prices as set forth in 
foregoing schedule. 

3. Customers purchasing electric service at rates not 
including free lamp renewals or lamp renewal allowances 
may purchase lamps from the company at schedule prices, 
and no further discount or allowance shall be made on prices 
of lamps to such customers. ; 

4. Customers having purchased the first installation of 
lamps from the company and desiring to substitute other 
lamps in place of the same, may return burnt-out lamps to 
the company with bulbs unbroken, and in such event will 
be permitted to purchase an equal number of other lamps 
of any kind or size sold by the company at schedule prices 
and obtain eredit or allowance on the lamps returned, be- 
ing’ the difference between the company’s schedule sale prices 
and renewal prices. Such latier sum is to be applied to 
the purchase of an equal number rf other lamps of either 
larger or smaller size or kind, providing however, no cash 
return in such exchange shall be made to the customer. 

SCHEDULE OF PRICES FOR LAMPS 
3urnt-Out 


Sale Price Allowance 


Size Clear Frosted Clear I'rosted 
10 watt, Carbon, Standard .:$ 15° $.:.. § 15 §... 
20 watt, Carbon, Standard .. .15 Pile als and 
30 watt, Carbon, Round .... .19 21 .08 08 
60 watt, Carbon, Round .... .19 21 As ala 
30 watt, Gem, Standard .... .15 aly lI Ve 
60 watt, Gem, Standard .... .15 AW als) Ali 

100 watt, Gem, Standard .... .15 as 5 
60 watt, Gem, Combination . .15 mss 205) 
50) witieHKiconomicaless. <... « 40 is 20 

5 watt, Mazdas sions <6. 6 reall aR .05 
10 watt, Mazda,-sien ...... 24 ae .09 ie 
15 watt, Mazda, Standard .. .24 26 09 08 
25 watt, Mazda, Standard .. .24 26 13 12 
25 watt, Mazda, Round ..... Nr 43 sind 20 

(All Frosted.) 
40 watt, Mazda, Standard .. .24 26 .20 20 
40 watt, Mazda, Round ..... ‘re AB Sh .20 
(All Frosted.) 
60 watt, Mazda, Standard .. .32 5 32 29 
60 watt, Mazda, Round ..... 61 30 
(All Frosted.) 
100 watt, Mazda, Standard .. .55 61 5 a4) 
150 watt, Mazda, Standard .. .87 94 87 86 
250 watt, Mazda, Standard .. 142 1.54 142 1.42 
400 watt, Mazda, Round ..... 2.68 2.88 2.68 2.68 
500 watt, Mazda, Round ..... 3.03 3.27 3.03 3.03 
25 watt, Mazda, Tubular ... .43 AT .20 20 
35 watt, Mazda, Hylo ...... 125 vif .oD 
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Some idea of the volume of work handled through the 
lamp department is given by the following table showing 
the lamp deliveries during 1913, totaling 515,668 electric 
lamps on 85,364 calls. These deliveries were handled 
through three branch offices, lamp delivery automobiles and 
main office. The proportion of (carbon and gem) and 
tungsten lamp deliveries is interesting, being nearly in the 
ratio of 3 to 2. 


Deliveries Carbon and Gem lamps ................ 319,386 
Deliveries Mazda lampsmuereemort mean ec crit sc 196,282 
Total, deliveries: ice one RIO s A dais ators 515,668 
Consumers supplied during year ................. 85,364 
Consumers supplied each month, average .......... 7,114 
Consumers supplied each day, average ............ 274 
Lamps delivered to each customer ................ 6 


The city of St. Louis has a population of around 690,- 
000, so that it is to be inferred from this data that the light- 
ing business is rather active if not strenuous. 


Ross B. Mateer, Commercial Agent, Southern Sierras 

Power Co., Comments on Benefit of Displays. 

- Display features, at least so far as attractive windows 
You 
may have in mind some central station with a cashier’s desk, 
a contract counter, and perhaps a bureau for kicks, but 
what of attractive displays? Small signs eall attention to 
the various bureaus, and the consumer entering to make pay- 
ments for current consumed during the past month has no 
other thought than to perform a duty. Do you desire such 
an idea instilled in the minds of your customer, or do you 
try to have them enter the office and leave the buildings 
carrying away with them some impression that will ulti- 
mately result in greater sales of current? 

Perhaps, you will say, your office cannot afford sales- 
men to advocate the use of current-consuming appliances; 
perhaps you will state that advocating current-consuming 
appliances is up to the manufacturer, and not to the quasi 
utility. Whichever opinion you incline towards, the fact 
yet remains that a portion of the rental charged for floor 
space in your office should be pro rated to display space; 
yet what are you getting for such a rental charge? Are 
you content to have your windows merely clear glass, at- 
tracting no attention, or is it your desire to have the appli- 
ance stock an attractive display feature? Undoubtedly you 
will say the latter, but it is then a case of “practice what 
you preach.” Inaugurate an aggressive commercial ecam- 
paign; convey your idea, if not by solicitation, then by sug- 
gestion, such as is possible with an attractive window or 
feature display. 

Many companies hesitate to gauge the value of small 
current-consuming appliances, yet have within recent years 


are concerned, cannot be given too much attention. 


become boosters and now estimate the number of appliances 
on their line by the thousand. Their annual reports state 
the revenue as received from small current-consuming ap- 
plianees to be approximately $100,000 to $300,000 per an- 
num. Do you think such excellent revenue was acquired 
in one day, or was it secured by a combination of aggressive 
solicitation and attractive window display? 
Too much stress cannot be given to the subject of dis- 
play features. Utilize your windows for a display of elec- 
tric irons, coffee percolators, toasters and curling irons. 
Feature, if you will, such articles and endeavor to have en- 
tirely new arrangements of the window to greet the eye of 
the passer-by each day. These and attractive cards, stating 


the cost of operating such appliances, calling attention, if 
you please, to the method of securing small  current- 
consuming apparatus by a small payment down and the 
balance in monthly installments, encourage sales. Utilized 
windows pay their proportion of rent, which is a fixed 
expense, and must be met with displays that attract, create 
a desire to own and result in a sale. Therefore appreciate 
your display windows; make them salesmen, conveying to 
the pedestrian a message, insistent and impelling, by dis- 
ing in an attractive manner the small current-consuming 
apphanees that are so popular today. 


A Window Display Used by the Narragansett 
Electric Lighting Co., Providence, R. I. 

An interesting and novel window display designed for 
the purpose of arousing a more extensive popular interest 
in electric elevators, has recently been used by the Narra- 
gansett Electric Lighting Co., Providence, R. I. The dis- 
play consists of attractively colored photographic enlarge- 
ments of the Woolworth and other tall tower buildings in 
New York, brightly illuminated from behind. By a clever 
mechanical arrangement, the si xelevators in the tower of 
the building are shown in a continuous journey up and 
down to various floors. A small motor connected to bat- 
teries within the model supplies the necessary power, the 
lighting effects being obtained by connection with a econ- 
venient lighting cireuit. 

Two printed cards, which accompany the model, state 
the number of elevators in the building and call attention 
to the advantages of the electric type of elevator. The dis- 
play is one that is particularly appropriate for the central 
station window and is in line with the educational work 
now being done to inerease the use of electrie current con- 
suming devices. 
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Co-operative Ways and Means for Profitably Pro- 
moting the Interests of Electrical 
Contractors and Dealers. 


In the March issue of Electrical Engineering the educa- 
tional work in electrical merchandising now being carried 
on by a large manufacturer and jobber was discussed. In 
what follows the ways and means employed by another 
manufacturer to promote the interests of the electrical con- 
tractor and dealer, and finally their own business, are taken 
up, for the reason that such ways and means indicate a co- 
operation in the electrical trade that is neither selfish nor 
one-sided. The greatest benefit results when both parties 
interested make the fullest use of the schemes at the time, 
yet the effect is cumulative and will not only be felt this 


year, but next in new demands and increased sales. Since 


May is the rush month among most southern electrical deal- 
ers, no doubt the effect of the co-operative methods to be 
mentioned can be estimated in a substantial way at the time 
that this issue is being read. 
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Robbins & Myers 


STANDARD Fans 


BooKLets SUPPLIED DEALERS WITH 
IMPRINT. 


NEWSPAPER 


A number of illustrations are shown here that are de- 
signed to secure the interest of customers of some electrical 
supply store, and, if their mission is fully performed, will 
cause such customers to go to this store and ask for the 
device mentioned, which, in this case, happens to be an elec- 
tric fan. These illustrations show types of advertisements 
prepared by the Robbins & Myers Company for use by deal- 
ers, and fit in with a well-laid-out advertising campaign, 
using publications of world-wide distribution. The mes- 
sages of these advertisements are prepared with the idea of 
educating the public in the advantages of electric fans and 
small motors. In doing this, and by publicity in the elec- 
trical journals read by the electrical dealer, he is first hely ed 
by a broadening of the market for his goods and services, 
and then solicited to take advantage of the scheme—a prop- 
osition which is, indeed, fair, and on this account worthy of 
support. 

The particular features of support in creating sales for 


Which Off, 
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fans and motors for electrie dealers are through supplying 
advertisements for publication in local papers, furnishing 
attractive booklets and folders for distribution, window dis- 
play suggestions, and moving picture theatre slides of an 
educational character, in each ease providing plenty of room 
for the dealer’s name. 

The dealer’s window is one of his best advertising as- 
sets, and one which costs him practically nothing to main- 
tain. In fact, if used judiciously it should go a long way 
toward paying the rent. On this account every wide-awake 
dealer can make good use of window display suggestions 
made by those who are experts on and know in detail the 
essential technical and commercial features of the goods 
handled. 

In addition to the advertising helps mentioned, a rather 
interesting opportunity offered by the Robbins & Myers 
Company to dealers handling its products, is competition 
in a window display contest, with cash prizes aggregating 
$15,000. This contest is made possible through being a 
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FOR DEALERS. Street Car Carp. 

member of the Rice Leaders of the World Association, and 
embodies among the conditions that an association emblem 
banner that is furnished shall be a part of the display. The 
prizes are $2,000 for first, $1,000 for second and $500 for 
third, and so on down in amount, and given to 450 dealers 
Every 
dealer who enters the contest and sends a photo of his win- 
dow, whether or not he wins one of the cash prizes, will be 
presented with an album of the 100 best window displays 
competing. This in itself will be valuable to the dealer, 
since it will contain ideas that he can use. 

In addition to the window display contest, an idea letter 
contest is to be carried on and cash prizes aggregating 
$10,000 distributed for the best letters telling in 50 words 
or less the merits of Robbins & Myers products or those of 
other members of the Rice Leaders of the World Associa- 


tion. 


who have the best window displays during 1914. 
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Standardization of Danger and Safety Signs. 

The National Electric Light Association, in co-operation 
with the National Association of Manufacturers, the Na- 
tional Metal Trades Association and the National Founders’ 
Association, has approved as standard the types of caution 
and safety signs shown in the accompanying illustration 
and arranged to supply these signs to members and those 
interested at a very moderate price. All but the “Safety 
First” and the “No Smoking” signs are red, the background 
of these two being green. The signs are printed on linen, 
7 by 18 inches, suitable for mounting on walls and parti- 
tions, or they may be fastened to wooden or cardboard 
backs and hung in appropriate places. For use in damp 
or exposed places, they require varnishing only. 


DANGER 
HIGH VOLTAGE 


RAILROAD 
DANGER 


FIRE EXIT 


DANGER 
D0 NOT TOUCH 


OUT OF OROER 
00 NOT TOUCH 


SAFETY 
FIRST 


DANGER AND SaFeTY SIGNS ADOPTED AS STANDARD BY 
N. HE. Ly A. 

A type of portable all-metal floor sign with standard 
has also been approved for both inside and outside use. 
Announcement is made that suggestions for signs bearing 
other wording will be considered and printed if the demand 
The cost of the linen signs shown in the 


will warrant. 
illustration in sizes 7 by 18 is 60 cents per dozen, and they 
can be secured from the secretary of the National Electric 
Light Association, 29 West 39th street, New York City. 


It’s This Way With Central Station Officials 
Sometimes. 

“Where’s the president of this railroad?” asked the man 
who called at the general offices. 

“He’s down in Washington, attendin’ th’ session 0’ some 
kind uv investigatin’ committee,” replied the office boy. 

“Where’s the general manager?” 

“He’s appearin’ before th’ Interstate Commerce Com- 
mission.” 

“Well, where’s the general superintendent ?” 

“He’s at th’ meetin’ of th’ legislature, fightin’ some bum 
new law.” 

“Where is the head of the legal department?” 

“THe’s in court, tryin’ a suit.” 

“Then, where is the general passenger agent?” 

“Fe’s explainin’ to th’ commercial trave'ers why we can’t 
reduce th’ fare.” 

“Where is the general freight agent?” 

“He’s gone out in th’ country t’ attend a meeting o’ th’ 
grange an’ tell th’ farmers why we ain’t got no freight cars.” 

“Who’s running the blame railroad, anyway?” 

“Th’ newspapers and th’ legislatures.”—Pitt. burgh Press. 


Electricity vs. Gas—An Idea for New Business 
Managers. 
BY ALBERT SCHEIBLE. 

Next to catchy illustrations, there probably is no form 
of newspaper advertising which makes a stronger impres- 
sion on a large share of the general public than that based 
on the so-called “deadly parallels.” But these must have 
some clever feature for holding the reader’s attention, other- 
wise he may not have the patience to look through a long list 
of parallels or contrasts. The fascination of tracing a se- 
ries all the way through the alphabet supplies such a feat- 
ure for holding the reader’s continuous attention and the 
series given herewith ought to interest as well as influence 
a large number of men and women if reprinted in the local 
newspapers. This scheme therefore can be used by new 
business managers to advantage. 


ELECTRICITY. 
Adaptability to all sorts of places 
and conditions. 


Beauty easily obtained in all 
electric devices. 
Convenience and  Cleanliness— 


two striking points of super- 
iority of electrical devices. 

Distribution of the light—read- 
ily obtained with electric lamps 
as they can be placed wherever 
needed. 

Extensions—so easily made in 
emergencies to bring the cur- 
rent where it is wanted. 

Flat Irons and Fans—the house- 
wife’s joy, if electric. 

Galvanic—one of the numerous 
types of electro-therapeutic ap- 
paratus used to relieve bodily 
ailments. 

Hair-Drier—a ladies’ treasure 
available to all users of electric 
light. 

Ingenuity—one of many qualities 
in which electrical devices ex- 
cel. 

Juice—a popular term for man’s 
greatest servant. 

Kinks—in the hair, yield quickly 
to an electric curling iron 

Laundrying—once a drudgery, 
now made easy by electric 
washing machines, wringers 
and flat irons. 

Meters—far more accurate 
electricity than for gas. 

Nerves—soothed by the use of 
electric massage apparatus and 
by riding in the quiet-running 
electric autos. ; 

Ozone—cheaply made electrically 
where water is to be sterilized 
or where large assemblies need 
better air for breathing. 

Power—instantly available in any 
desired form where current is 
to be had. 

Queens—invariable users of elec- 
trical devices, the new British 
Queen, Mary, having recently 
had a handsomely mounted 
hair drier built specially for 
her by an American manufac- 
turer. : 

Reflectors—easily used with elec- 
tric lamps to secure the most 
efficient use of the light, but 
much harder to use with gas 
jets, as the heat and soot will 
spoil the refiecting surface. 

Switch—a device for turning on 
an electric light or off in the 
twinkling of a second. 

Tungsten—the modern 
saver in indoor lighting. 

Uses—found almost without end 
by the electric current. 

Vacuum Cleaner—one of the 
many sanitary appliances ayail- 
able to every user of electric 
current. 

Wash-day—formerly a synonym 
of terrors; now changed by 
electrical devices to a day of 
satisfaction. 

X-Rays—one of the many won- 
der-working forms of applied 
electricity which have no coun- 
terpart among gas appliances. 

Young—true of applied electric- 
ity in years, but not in develop- 


for 


money- 


ment or achievement. 
Zwieback—the slowly-baked an- 
cestor of the toast now so 


quickly prepared at the table 
on an electric toaster. 


GAS. 

Asphyxiation—a dauger 
faced by users of gas. 

Broom—an autiquated means of 
raising dust, still used by those 
who have no current at hand 
for operating a vacuum cleaner. 

Chimneys—which will break, ad- 
ding more to the cost of gas 
than most people realize. 

Deterioration—makes a gas man- 
tle show only half or two- 
thirds its initial candle power 
after a few weeks of service. 

Explosions—obtained whenever 
air has mixed with gas before 
it is lighted} often costly and 
serious. : 

Flaring and Flickering—the eye- 
straining quality for which gas 
lamps have always been noted. 

Gasoline—the still more danger- 
ous younger brother of gas, 
used for propelling autos - by 
those not familiar with the 
smoother running of the elec- 
trie ear. 

Heat—supplied in great surplus 
by gas, whether you want it 
or not. 

Illumination—a service of which 
most gas companies ignore, evi 
dently from fear of where i! 
would leave them in the com 
petition. 

Jet—the color towards which ce! 
ings tend where gas is used 
Killing—often due to the slow 
poisoning by escaping gas, as 
comparatively few houses have 

gas pipes free from leakage. 

Leaks—Not always easy to der- 
tect in gas pipes and gis 
joints, but likely to cause ex- 
plosions and headaches. 

Matches—common causes of fires, 
still needed with gas. 

Nervous troubles—often due tu 
the carbon monoxide which 
which forms a part of ordinary 
illuminating gas. 

Oxygen—consumed by all gas de 
vices, though there rarely is 
any to spare indoors. 

Pressure—keeps bobbing up and 
down with gas, while the volt- 
age of the electric current usu- 
ally is a model of steadiness. 

Quiulity—a variable in gas, but 
never in electric current. 

Repairs—a term almost unknown 
to those using electric runa- 
bouts. 

Soot, Smell, Smoke—all three un- 
desirably familiar to gas users. 

Tubing—a clumsy, leak-breeding 
substitute for an electric lamp- 


alwa) 


eord. 
Underwriters’ Rules—Wise_ re- 
strictions, limiting the use of 


gas engines. 

Ventilation—sadly missed all 
summer by those dependent on 
gas. 

Waste—Quite the rule with gas 
lamps, as they cannot be turn- 
ed on and off instantly with a 
switeb. 

Xantippe—what gas tends to 
make of the wife who misses 
the comforts of electric lights, 
electric flat-irons and electric 
fans. 

Yoke—emblem of servitude, felt 
by those whose labors have not 
yet been lightened by the use 
of electrical appliances. 

Zip—a hissing sound, as of es- 
ecaping gas or of the flame flar- 
ing through a cracked mantle. 


ST 


Penta ey 


Juxe, 1914. 


ELECTRICAL ENGINEERING 


267 


(Formerly Southern Electrician) 


Ea La 7. ee 


Questions and Answers from Readers 


i Readers are invited to make liberal use of this department for discussing questions, obtaining information, = 


opinions or experiences from other readers. 


However, editors are not responsible for correctness of statements of opinion or fact in discussions. 


lished answers and discussions are paid for. 


Discussions and criticisms on answers to questions are solicited. 
All pub- 


. 
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CONVENIENT TEMPORARY RESISTANCES. 
Editor Electrical Engineering: 

(456) In various cases we have occasion to use resist- 
ances under 10 ohms to eut down the value of supply volt- 
age. Up-to-date steel telephone wire has been used. Will 
readers advise other convenient resistances that may be used, 
the values of which can be caleulated or measured without 
elaborate apparatus? Wine. @. EH. 
H. P. OF MOTOR TO OPERATE PUMPS UNDER VARIOUS HEADS. 
Editor Electrical Engineering: 

(457) I would appreciate reference to data on pumps 
that shows the electrical horsepower required to raise a 
certain quantity of water under various-heads. If possible, 
T would like to secure a curve sheet showing values of horse- 
power on the horizontal and values of head in feet on the 
vertical for pumps capable of delivering 100, 200, 300, 500, 
1,000 and 1,500 gallons per minute. The pumps for which 
these data are required are single stage, single suction cen- 
trifugals for heads of from 10 to 100 feet. W. J.R. 


MEASURING SINGLE-PHASE POWER FROM A THREE-PHASE 
CIRCUIT. 
Editor Electrical Engineering : 

(458) Please advise if a three-phase meter used to 
measure power taken by motors on a 110-volt A. C. cireuit 
will measure correctly any power used for lighting and 
single-phase motors that may be taken off any phase. 

iWis AC. 


TRANSFORMERS LOSSES, SINGLE VS. THREE-PHASE. 
Editor Electrical Engineering: 

(459) The writer has heard it said that for a single- 
phase transformer installation to serve single-phase mo- 
tors the transformer losses are from 15 to 35 per cent less 
than in three-phase installations of the same size. If this 
is so, I would like to see an explanation in the Question and 
Answer columns. Reiss) Ll 

REPAIRING ELECTRIC FANS. 
Editor Electrical Engineering: 

(460) As a reader of the Question and Answer section 
of Electrical Engineering, the writér would like to see in an 
early issue a discussion of testing for trouble in electric 
fans, giving schemes for telling whether trouble is in the 
armature or fields, how to locate short circuits in armature, 
how to find bad coil or coils and eut out same, ete. The 
discussion should be undertaken with the understanding 
that no elaborate testing outfit is at hand, and only plant 
sizes of instruments and commercial circuits for testing 
available. The fans I am particularly interested in have 
110-volt, D. C. motors. Albert W. 


ARRANGEMENT OF LAMPS FOR SPECIAL DISPLAY. 
Editor Electrical Engineering: 
(461) A special display to burn about 4 hours will 
require 50, 6-watt, 6-volt lamps in multiple. These lamps 
must be operated by batteries, either dry or wet. How 


many will be required? Also, I have 53—5-watt, 13-volt 


lamps connected to 110-volt supply in 5 banks of 10 lamps 
in multiple, and one of three in multiple. These banks are 
connected in series. How much resistance must be placed in 
series with the lamps to make them operate without burn- 


outs on the 110-volt supply? Ke Wie 


CHANGES REQUIRED TO CONNECT 2-WIRE D. C. 
> TO 3-WIRE SYSTEM. 


GENERATOR 


Yditor Electrical Engineering: 

(462) Please advise if a 220 volt, six pole, 2-wire, D. C. 
generator can be used successfully to supply a 3-wire, 110- 
220) volt cireuit when lamps of same size are used. Also 
show a diagram and explain how to connect the armature 
winding of the 2-wire machine to slip rings and take off 
a third wire through use of inductance coils, so as to operate 
a 110 and 220 yolt Edison 3-wire cireuit satisfactory. 
Would such an arrangement change the capacity of the gen- 
erator which is 50 kw as a 2-wire machine? Were Sy 

Heating a Brick Factory by Steam. Ans. Ques. 
No. 428. 
Editor Electrical Engineering: 

The conditions as presented in the problem outlined by 
F. G. Flickinger are perhaps representative of many in- 
stallations throughout the country, and are, without doubt, 
not to be envied. This instance is certainly typieal in con- 
spicuously showing the lack of expert or engineering advice 
relied on when planning or considering such installations, 
and the least that may perhaps be said, as a word of warn- 
ing, is that “an ounce of prevention is better than a pound 
of cure.” Nevertheless, it is not too late to advise with a 
competent party when such conditions are recognized, so 
that a remedy may be proposed and its merits discussed. 
It is hoped that these remarks will not be misconstrued as 
personal in any respect;*Hut that they will be received in 
the spirit of their intentions. Mr. Flickinger is, therefore, 
to be congratulated on the steps taken to secure a discussion 
through these columns. 

The boiler plant, as given, aggregates a total of 110 
Hp., and this is intended to fulfill an engine demand rang- 
ing from 90 to 115 Hip., using 28 pounds of steam per 
horsepower for one hour, and the requirements for supply- 
ing 2,086 square feet of direct pipe-coil radiation, together 
with the necessary steam for drying purposes. One boiler 
horsepower under average conditions will generate 30 
pounds of steam, and allowing for the usual losses in trans- 
mission, leakage, ete., the total output would be about 
2,640 pounds, or just about enough to take eare of the 
engine load. How the other conditions are taken care of 
remains a puzzle, even though the boiler may be run at a 
load in excess of the rated capacity. The practice of over- 
loading a steam boiler is not only lowering its average 
economy, but shortening the total life of the apparatus. 
A well recognized facet as to the capabilities of a boiler 
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may best ‘be given in the words of an eminent authority: 

“A ‘boiler rated at any stated number of horsepower 
should be capable of developing that capacity with easy 
firing, moderate draft and ordinary fuel, while at the same 
time exhibiting good economy; and, further, the boiler 
should be capable of developing at least one-third more 
than its rated horsepower in order to meet emergency at 
times (only) when maximum economy is not the most im- 
portant object to be attained.” 

In order to give a direct answer to the questions in 
hand, and not to prolong a discussion as to merits of the 
numerous recommendations that may be made, a further 
analysis of existing conditions will follow: In the first 
place, heating with high pressure steam, now to be found 
only in a comparatively small marine practice, is more ex- 
pensive than heating with low pressure or exhaust steam 
where available, not only because of the higher fuel and 
steam consumption, but on account of the excessive leak- 
age and accompanying repairs. It seems that the pipe- 
coils used in heating this building were originally installed 
with the intention of using a high pressure steam supply, 
and would, therefore, not be sufficient to keep the interior 
at a comfortable temperature when using low pressure 
steam. 

In low pressure heating systems it is customary to use 
1%-inch and 1%-inch pipe for coils, and sometimes 2-inch 
is used. Under ordinary conditions, 4,166 square feet of 
radiation would be required to heat this building, or a 
total of 9,600 lineal feet of 1%4-inch pipe coil. If space re- 
quiremen‘s do not allow for this additional increase in the 
run of piping, then 2-inch coils may be used. ‘This would 
mean that the present coils be removed and 6,000 feet of 
2-inch pipe be substituted. A study of the figures here- 
with will readily show the economies of heating buildings 
with steam at different pressures. In the “vacuum? and 
“atmospheric” systems of heating, the pressure may range 
from three ounces to one pound per square inch as recorded 
by a steam gage, and for ordinary low pressure systems 
the pressure ranges from two to five pounds, with excep- 
tional instances in inadequate systems where the pressure 
has to be increased to ten pounds. 

RELATIVE ECONOMIES OF HEATING UNDER DIFFERENT STEAM 
PRESSURE. 


Lbs. steam condensed Heat transmission 


Gage pressure, per sq. ft. radiation per sq. ft. per 
Ibs. per sq. in. per hour. hour in B.t.u. 
0 0.29 275 
5 0.40 380 
15 0.54 510 
30 0.68 650 
100 1.25 1180 


Taking up the further question as to the possibility of 
using gas as a fuel, and doing away with line shafting for 
machine drive, it is understood that the cost of gas is as 
low as 10 cents per 1,000 cubic feet, and that electrie eur- 
rent is sold by the central station at the high rate of 3 
cents a kilowatt-hour. Also, the price of coal will be 
taken at the higher figure of $1.75 per ton delivered. Indi- 
vidual motor drive is, under many conditions, quite eco- 
nomical, but the deciding factor lies in the extent and time 
of use of the driven apparatus; therefore small groups of 
shaft-drive will sometimes prove more favorable. An esti- 
mate of the operating costs under the present conditions 


of the plant may be placed. at $7,500 per year, and the 
total energy generated as 150,000 kilowatt-hours, giving an 
average cost of about 5 cents per kilowatt-hour, or about 
40 per cent higher than central station service. 

As to the use of gas-fired boilers, the Federal govern- 
ment engineers state that “when the cost of 20,000 eubiec 
feet of natural gas is cheaper than one ton of coal, the 
boiler is equipped with burners, pilot light and governor.” 
The figures below will no doubt help to convey a clearer 
idea, under the conditions given, as to the relative merits 
of using gas for boiler fuel as against coal: 

RELATIVE ECONOMIES OF GAS AND COAL AS BOILER FUEL. 

One Ton Coal of 
10,000 B.t.u. = 20,000 eu. ft. nat. gas — $1.75 for coal 
and $2.00 for gas 

One Ton Coal of 
11,000 B.t.u. = 22,000 eu. ft. nat. gas —$1.75 for coal 
and $2.20 for gas 

One 'Ton Coal of 
12,000 B.t.u. = 24,000 cu. ft. nat. @as—= $1.75 for coal 
and $2.40 for gas 

One Ton Coal of 
13,000 B.t.u. = 26,000 cu. ‘ft. nat. gas— $1.75 for coal 
and $2.60 for gas 

One Ton Coal of 
14,000 B.t.u. = 28,000 eu. ft. nat. gas —= $1.75 for coal 
and $2.80 for gas 

One Ton Coal of 
15,000 B.t.u. = 30,000 eu. ft. nat. gas = $1.75 for coal 
and $3.00 for gas 

M. William Ehrlich (N. Y.). 


Heating a Brick Factory by Steam. Ans. Ques. 
No. 428. 
Editor Electrical Engineering: 

An attempt at a satisfactory solution of Mr. Flickinger’s 
problem, named in question No. 428 in the January issue, 
would probably take up more space than the cireumstances 
warrant, and, even if space were available, any long-range 
solution of the case could hardly be entirely dependable. 
It is really a question for careful investigation by a skilled 
consulting engineer, and a couple of hundred dollars or so 
invested in fees for such an investigation would doubtless 
yield several hundred per cent returns in fuel saved the 
first year. The problem presents no particular difficulties 
for a competent engineer, but yet, on the score of economy, 
it is not a matter at all to be entrusted to anyone that is 
not thoroughly versed in the practical application of the 
laws of the conservation of steam. 

In general, it would be best that the power for the fac- 
tory should be furnished by the steam engine and the ex- 
haust therefrom utilized in the dryer and the heating plant. 
But this arrangement would probably involve some addi- 
tional back pressure on the engine, and the latter may not 
be large enough to overcome this drawback and at the same 
time operate the factory. Conditions may be such, however, 
that vacuum apparatus might be advantageously installed 
so as to reduce this’ back pressure to the point where the 
engine could carry the load, and thus enable the exhaust 
to be utilized as aforesaid. This is a matter that could be 
determined only by a close study of the actual conditions. 

The use of live steam throughout for power, heat and 
drying purposes seems not only a wasteful arrangement, 
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buc there is also the question whether the present boiler 
equipment could supply sufficient steam. The engine de- 
veloping 115 horsepower at 28 pounds of steam per horse- 
power hour would require 3,300 pounds of steam per 
hour, while the factory heating—assuming that each square 
foot of radiation condenses one-third pound of steam per 
hour—would require 2,086 — 3 — 700 pounds, nearly, of 
steam per hour. The total steam requirements for power 
and factory heating only is, therefore, 4,000 pounds per 
hour, or about 133 boiler horsepower, figuring roughly that 
a boiler horsepower is equivalent to 30 pounds of steam 
per hour. If the two boilers have but 55 horsepower ¢a- 
pacity each, this means an overload on them of nearly 20 
per cent, which is about all they should be expected to stand 
continuously. It would seem, then, that for the dry kiln 
supply recourse must be had to the engine exhaust, or the 
additional boiler capacity must be installed. 

To substitute gas for coal as boiler fuel doesn’t, on 
paper, promise to be productive of any particular economy. 
Tests indicate that about 20,000 cubie feet of gas (natural) 
is equivalent to one ton of coal when burned in the boiler 
furnace. At 10 cents per 1,000 cubie feet, this would be 
equivalent to coal at $2.00 per ton. 

Neither does the electric motor drive appear economic- 
ally feasible in Mr. Flickinger’s case. Assuming that the 
present power transmission loss does amount to 50 per cent 
of the power developed by the engine, then the total actual 
power required to operate the machines would be 115 & .50 
= 57.50 horsepower. There are few factory motor drives 
in which the over-all transmission efficiency would exceed 
75 per cent. Taking, then, 75 per cent efficiency as a fair 
figure, the total electric energy required to operate the ma- 
chines would be 57.5/.75 — 76% horsepower; or, since 1% 
horsepower — 1 kilowatt in electric units, the power re- 
quired — 76%/1% =— 57.5 kilowatts, or 57.5 & 10 = 575 
kilowatt hours for a ten-hour day. At 1 cent per kilowatt 
hour, this amounts to $5.75 power cost per day. 

In the case of the engine, were the exhaust entirely 
utilized in drying or factory heating, the proportion of fuel 
expense to be charged against power production would 
hardly exceed 50 cents for the entire ten hours. Were the 
engine exhaust turned directly into the atmosphere and 
wasted, the fuel bill for power would rise to $4.00 or $4.50 
per ten-hour day. 

Both dry kiln and heating plant should be provided with 
closed condensation tanks, and pumps or traps for return- 
ing the water of condensation to the boilers at the highest 
possible temperature. This water will reduce the fuel ex- 
pense 10 to 15 per cent if returned to the boilers at or 
about the temperature of condensation. 

VY. C. Vance (Cal.). 


Nature of Magnetic Blowout. 
Editor Electrical Engineering: 


Ans. Ques. No. 427. 


The magnetic blowout makes use of the principle that 
a conductor carrying current tends to move in the presence 
of a magnetic field. On this principle depends the opera- 
tion of all electric motors. An electric are is a conductor 
of electricity and if a magnet is placed near it it will be 
deflected and if the force is strong enough it will be dis- 
rupted. This principle is made use of in large D. C. cir- 
cuit breakers, street car controllers and many other pieces 
of apparatus. The construction consists of strong elec- 


trie magnets so placed that the are resulting from the 
opening of the circuit will be acted upon by a powerful 
magnetic field. The result is that instead of an are being 
drawn out it is broken quickly with a sharp report. The 
magnet coils are usually placed in series with the main cir- 
cuit so that the more current in the are the more readily 
it is broken. 
Nature of Field in Single Phase Motor. Ans. Ques. No. 435. 
In answer to question 435 I would say that when a poly- 
phase induction motor has reached synchronous speed, all 
but one of the phases can be disconnected and the motor 
will still continue to run with a revolving field. However, 
this same motor will not start on one phase wthout some ° 
special device to produce a revolving field. Such a 
device is called the phase splitter. Referring to ites al, 
we see that coils AA are connected to one phase and BB 


CONNECTIONS FOR SINGLE PHase Motor OPERATION. 


to another phase, producing a rotating field. If however, 
we have a single-phase supply, the connection is made ac- 
cording to Fig. 2, coils AA being connected directly on a 
line, while coils BB are connected through a resistance. 
The effect of this resistance is to throw the current in coils 
B out of phase relationship with coils A, giving a rotating 
field. After the rotor has attained a synchronous speed 
the resistance is short circuited and the motor continues 
to run. A. G. Rakestraw. 


Nature of Field in Single-Phase Motor. 
No. 435. 
Editor Electrical Engineering: 

A single-phase motor has a revolving field when up to 
speed, after the starting arrangement has been cut out. 
This is due to the fact that what is known as the speed 
field is induced in the machine, due to the generator action 
of the rotor conductors in the stator field. These con- 
ductors, when the rotor is up to speed, or in fact rotating 
at any speed, cut the lines of force of the stator field, 
causing a current to flow in the rotor conductors, which in- 
duces a field proportional to the speed and 90 degrees out 
of phase from it. At synchronous speed this field is equal 
to the stator field, so that we have practically the condi- 
tions of a two phase motor, creating a revolving field in 
the same way. 

A machine of the Edison two-pole, D. C. type, having 
its poles wound for 110 volts, A. C., would probably not 
run, or at least would not pull an yload, and would in all 
probability burn up, as it would be practically the same 
as a locked motor even if brought up to speed. This is 
due to the high reluctance of the magnetic path, at the 
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point where the speed field would tend to form. The shape 
of the frame would have little effect on the performance of 
the machine. A four pole type of motor would work quite 
well if the two oppesite poles were wound for 110 volts 
A. C. and the other two left without any windings. It 
would have to be brought up to speed in some way, the 
same as any single phase motor. 


Reducing Supply Voltage for a Particular Load. Ans. Ques. 
No. 433. 


To reduce the voltage across a bank of 190 six volt 
lamps, connected in ten series groups of nineteen, across 
114 volts, to:105 volts, the following ealeulations are used. 
Since the lamps are six watt, six volt, the current drawn 
by each will be one ampere, and the resistance of each is 
six ohms. <A group of 19 in series, with one ampere flowing 
through them, would have a drop across the entire group 
of 114 volts, or the line voltage. Ten of these strings in 
parallel would have a resistance of 11.4 ols, and the en- 
tire bank would draw 10 amperes and have a consumption 
of 1140 watts. 

If an external resistance of one ohm is placed in the 
cireuit, making the total resistance 12.4 ohms, the current 
through the cireuit when placed across 114 volts will be 
9.2 amperes. This current flowing through the cireuit will 
give a drop of 9.2 volts across the resistance, and 104.8, 
or practically 105 volts across the lamp bank. ‘This will be 
5.52 volts per lanip, and the current per lamp will be 
0.92 amperes, making the watts consumption per lamp 
5.08 watts. The consumption of the bank and resistance 
will be 1048 watts, or 92 watts less than without the re- 
sistance in the cireuit. The watts taken by the bank will 
be 964, while there will be a loss of 84 watts in the series 
resistance. The resistance will have to be then, one ohm 
and have surface sufficient to radiate 84 watts without be- 
coming dangerously hot. L. M. Klinefelter. (Colo.) 


Switching Apparatus for 11,000-Volt Distribution 
Line. Ans. Ques. No. 434. 
Editor Electrical Engineering : 

The cost of switehing apparatus necessary on a 11,000- 
volt distribution line, such as mentioned by F. 8. F., in the 
questions 429 and 434, will vary according to conditions, 
and sufficient information is not given to even roughly ap- 
proximate it. The switching layout will be affected by the 
uature of the load aud as to whether the 11,000-volt line 
is built from the station or fed from some point on a main 
transmission line. 

If complete lightning protection and overload oil eir- 
cuit breakers are installed at the station, a suitable pole top 
switch will be satisfactory for the 11,000-volt line at the 
station, but if no lightning protection or overload cirenit 
breakers are installed in the station, it would be advisable 
to install all switching, lightning arresters and fuse equip- 
ment outdoors, mounted on the roof of the station. It is 
considered good practice to install disconnecting switches 
in each high tension line, so that when it becomes neces- 
sary to inspect oil switches, the line can ‘be absolutely 
‘Iilled.” Inasmuch as ordinary disconnecting switches are 
not intended to open a loaded ‘cireuit, and due to the fact 
that in emergencies such switches are apt to be opened, it 
is best to use a pole top switch capable of opening loaded 
cireuits. Sueh apparatus is made in suitable sizes and 
types, notably by the Delta Star Electric Company, of 


Chicago, I}l., and the Railway & Industrial Engineering 
Company, Pittsburg, Pa. 

As far as protection goes, horn type apparatus is at- 
tractive on account of its low first cost and maintenance 
charge, and in most cases, for lines of the sort under con- 
sideration, such apparatus is most satisfactory. This appa- 
ratus is also designed by the above companies, and tacir 
bulletins fully cover types for different conditions. 

A. H. (Ga.) 


Method for Connecting Instrument Potential Trans. 
formers. Ans. Ques. No. 438. 
Editor Electrical Engineering: 

Referring to Fig. 2 of question 438 in the March issue, 
it is seen that the connections for the primary cireuit are 
the reverse of those in Fig. 1, with the secondary connec- 
tions, also reversed, making the potential cireuit electrically 
the equivalent of that in Fig. 1. In Fig. 3 an error has 
probably been made in showing two black leads instead of 
a black and red lead for the left-hand transformer. The 
left-hand lead tapped into line A, is probably meant to 
be red, hence, the primary cireuit is the equivalent of that 
in Fig. 1, while the secondary cireuit is the reverse of Fig. 1. 
Therefore, the result is a potential circuit electrically oppo- 
site to that in Fig. 1 or 2. This being the case, the meter 
will run the reverse of that it would if connected as in 
Fiore or 2: 


The usual funetion of the red and black leads are to 
show the relative instantaneous direction of eurrent flow, 
although in some cases it is used to distinguish the inside 
coil terminal from the outside lead. In such eases it may 
not show the relative direction of current flow. The former 
is the use I believe that is made of the colors of the leads 
in the case mentioned, at least it is the usual one for such 
apparatus. 

When connecting one element at a time only, the load 
of a single-phase is registered and one element is connected 
to a different phase from the other, so that one would read 
lower than the other unless the loads were accurately bal- 
anced, which is never the case. 


Changes in Exciter for Use With Alternator on Increased 
Voltage. Ans. Ques. No. 441. / 
In regard to question 441, the writer would advise the 


elimination of the commutator from the machine and use 
separate excitation alone. If the field coils were designed 
with a liberal amount of copper, it may be possible to use 
them alone. Load the generator to 125 Kva and measure 
the exciting current necessary to maintain the required ter- 
minal emf. Then measure with a micrometer the diameter 
of the field wire and substitute in the following formula: 
Kk — D*/I, where (D) is the diameter of the wire in thou- 
sandths of an inch and (1) the field current in amperes. 
The value of (IX) should be about 800 to 1000 for safe 
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temperatures. Another, and in some ways a better method, 
is to estimate the total outside area of the coils (A) and 
allow from 0.5 to 0.75 watts per square inch of surface to 
be dissipated. If the field resistance (R) is then measured, 
the allowable current is, I = V [(A  .75) ~ R]. 

If more current is necessary than is allowable, then it 
will be best to use the series winding in parallel with the 
other winding. To do this it will be best to use the full 
allowable current in the series winding and take up the 
excess voltage in a rheostat. To determine whether this 
method is too wasteful, it may be advisable to use a water 
rheostat and adjust the field to full load and ealeulate the 
energy lost. If the arrangement is found too wasteful, it 
may be possible to use an extra set of brushes on the ex- 
citer or use some other lower voltage source to excite the 
series field. I would prefer any reasonable arrangement to 
avoid the use of the commutator on the machine itself. A 
more substantial job, in case the separate excitation field 
will not safely carry the load, would be to rewind the 
series field using a higher resistance wire and designed to 
parallel the first field coils. 


Paralleling Shunt and Compound Wound D. C. Generators. 
Ans. Ques. No. 442. 

The 100 Kw 220 volt compound and 50 Kw 220 volt 
shunt machines mentioned in question 442 can be paralleled. 
Adjust the shunt machine and its regulator and the com- 
pound machine so that their characteristic curves are as 
nearly alike as possible. For connections see Standard 
Handbook for Electrical Engineers. Parallel the shunt ma- 
chine with the compound machine in the regular manner. 
No equalizer connection is required. 

To compound a 25 Kw 110 volt generator proceed as 
follows: Load the generator to its full rated capacity and 
by separate excitation of the field, increase the current until 
the terminal emf is the value desired. Call this measured 
eurrent (I). Then with the generator on no load, adjust 
the field current for no-load emf. Call this field current 
(1,). Measure the resistance (R) of the shunt field at full 
load temperature. If (m) is the resistance per mil foot for 
the shunt coil wire, (a) the area in cireular mils and (d,) 
and (d,) the outside and inside diameters of the field coils 
for any spool, then the number of turns on the shunt field 
can be found from the following formula: T = (24 «x a 
 R) = [(mx (4, +.4,)]. 

Then (I, T) is the total ampere turns required. (I, T) 
is the no-load or normal shunt field ampere turns. Then 
(1,-I,) T is the ampere-turns required by the series field 
for the compounding. 

The current for the 25 Kw at 110 volts is (25,000 — 
110) = 228 amperes. Then the turns required on the se- 
ries field are, (I, + I,) T ~ (228 & P) = turns per coil 
where (P) is the number of poles. The remainder of the 
design must be left to the party asking the question, re- 
membering, however, that full number of turns per coil 
cannot be used because the terminals are brought out at 
opposite sides, thus causing a half turn. From 800 to 
1200 cireular mils per ampere ean be allowed to keep the 
heating under 40 degrees C, the higher value being used 
only when the coil is shallow. H. E. Weightman (IIl.) 


Paralleling Compound and Shunt Wound D. C. Gen- 
erators. Ans. Ques. No. 442. 
Editor Electrical Engineering : 
The 100 Kw compound generator and the 50 Kw gene- 
rator may be operated in multiple if the Tirrell regulator 


is used with the shunt machine. The compound generator 
is wound so that its voltage is maintained constant for any 
current and the regulator on the shunt wound machine will 
hold its voltage constant so that no local currents will flow 
between the two machines. Fig. 1 shows the method of 
connecting. 

There is no way to figure the series coils for the 25 
Kw machine without detailed data on the size of armature, 
number of armature conductors, number of poles, type of 
winding on armature, ete. However, the following is a 
method of obtaining the desired results experimentally. 
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Fig. 1. CoNNECTIONS FOR ParRALLELING Two MacHINns. 
Full load current of 25 Kw machine at 110 volts is 


25000/110 — 227.5 amps. Using a current density of 
2,000 amperes per sq. in. cross section of the series con- 
ductor gives a cross section of 227.5 ~ 2000 = .1137 sy. 


in. This area corresponds to about No. 2/0 B. & 8. gauge 
wire. Wind as many turns of this size wire on the spool 
as it will accommodate, being sure that the current travels 
around the core in the same direction in shunt as in the 
series winding. This will cause the series coil to produce 
a magneto-motive force in the same direction as the shunt 
coil. Then shunt a variable resistance across the series 
coil in the manner shown in Fig. 2, with a water barrel or 
other form of rheostat in the cireuit for a load according to 
the connections shown in Fig. 2. Here (V) is a volt meter, 
(C) a eurrent meter and (A) is a rheostat. The current 
carrying capacity of (A) must be Iigh enough to take 
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CONNECTIONS FoR TrestiING Out a ComMPOUND 
WINDING. , 
about 50 ner cent of the full load current without over 
heating and its resistance must be comparable with that of 
the series coil.. A suitable resistance could be made by 
winding some heavy iron wire around a dry or paraphine 
soaked piece of 10 x 10 inch timber, and constructing a 
slide to make contact with the wire. The strength of the 
series field is varied by this rheostat till the E. M. F. is 
normal at full load eurrent. The shunt should then be 


left connected to the machine at this value. 
A. U. Avera, (Miss.) 
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Paralleling Compound and Shunt Wound D. C. 
Generators. Ans. Ques. No. 442. 
Editor Electrical Engineering: 

A compound generator can be paralleled with a shunt 
machine controlled by a Tirrill regulator, but the division 
of load will not be good under all conditions. The external 
characteristic of a flat compound generator is not a straight 
line, but rises slightly for a distance and then drops, passing 
through normal voltage at full load, and then falling below. 
A machine controlled by a Tirrill regulator has a character- 
istic which is practically a straight line. 

If the machines are paralleled as in Fig. 2, several con- 
ditions may arise, dejsending on the no load and full load 
voltage of the compound machine. If the shunt on the 
series field of the compound machine is regulated so as 
to give 222 volts at no load, 220 at full load, and the Tir- 
rill regulated machine gives 220 volts at all loads, the com- 
pound machine will pick up all load as it comes on until 
it reaches its rated capacity of 100 Kw, when the shunt 
machine will begin to pick up any additional load. The 
compound machine will hold its load of 100 Kw, and the 
shunt machine will take all load over this. If the load 
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CONNECTIONS FOR COMPOUNDING 
GENERATORS. 


Fig. 1 AND 2. 


drops off, the shunt machine will drop its load entirely, 
before the compound machine begins to drop its load. 
These conditions will hold for no load voltage on the com- 
pound machine at or above 220 volts. If the no load volt- 
age is below 220, the shunt machine will pick up all load, 
and will do so till it breaks down. It is necessary, there- 
fore, to have the no load voltage of the compound machine 
at or above normal, and its full load voltage at normal, for 
paralleling successfully. 

The simplest method of compounding a generator, if the 
number of shunt turns is not known, is by experiment. One 
good method is to wind a given number of turns of fairly 
heavy wire on every other pole. These will be like poles, 
and these windings should be connected in series so that 
none will be bucking. Have the machine running at rated 
speed, and the shunt field adjusted to give desired voltage 
at no load. Throw on nearly full load and pass current 
through the temporary turns from some other source, until 
voltage is at, say, about 5 per cent above normal with full 
load on. Now read the current in the temporary field, and 
multiply by the number of turns per pole. If (N) is the 
number of turns per pole and (i) is current, the number 
of series ampere turns per pole will be (Ni/2), since this 
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winding was on only half of the poles. If the full load 
current of the machine is (I), the number of turns per 
pole will be (Ni/21). <A variable shunt will have to be 
used if the machine is to be flat or under compounded. 

L. M. Klinefelter (Colo.) 


Action of a Condenser. Ans. Ques. No. 446. 
Editor Electrical Engineering: 

The practical condenser consists of thin metal sheets 
separated by a dielectric, mica or parafined paper. One 
terminal of a cireuit is connected to alternate metal plates 
while the other terminal is connected with the intervening 
metal plates. Whenever there is a difference of potential 
impressed upon the condenser terminals, stresses or elec- 
trostatie lines of force are set up within the condenser and 
by means of electrostatic induction these stresses are shown 
electrically by a counter electromotive force. During the 
establishment of these stresses, a current is flowing through 
the condenser known as the displacement current, which, 
however ceases to flow when the counter emf is equal to 
the impressed electromotive force and the condenser is then 
said to be charged. 

The opposition to flow of current is quite different from 
that of a resistance. The practical resistance of a con- 
denser does not obstruct the flow of current as a resistance 
is considered to do, but when the counter emf reaches the 
value the impressed emf the current ceases to flow. 


Method for Connecting Instrument Potential Transformers. 
Ans. Ques. No. 438. 
In regard to the connections shown by T. C. M., in 


Question 438, the connections shown here explain the action. 
In Figs 1 and 2 it will be found that the same connections 
are shown and that the emf supplied to the potential coils 
of the meter flows in opposition to each other, as indi- 
cated by the arrows. In Fig. 3 you have either connected 
both red or both black in the same manner together to form 
the middle tap or to the outside leads. 


= 


Arrows (noicote the Direction of Flow of EMF a 
Fig. 1, 2, 3 anp 4. ConNneEcTIONS SHOWING REASON FOR 
TRANSFORMER ACTION. 


You will find that among most large manufacturers of 
instrument transformers, it has become a practice to mark 
one terminal of both the primary and secondary sides. This 
indicates the instantaneous polarity of the two windings, 
and when these indications are not followed the meter will 
rotate in the wrong direction. You ean reverse the direc- 
tion of rotation of the meter by reversing the potential leads 
but this will not give you the correct registration of power 
expended. 

The reason for one element of a polyphase meter read- 
ing low when each coil is connected separately is, that each 
element in itself is a single phase meter with drag or re- 
tarding magnets and the element connected has to take care 
of the effect of the magnets of the other element. 

J. S. H. (Miss.) 
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| New Apparatus and Appliances | 
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New Home of Electric Supply Company of Mem- 
phis, Tenn. 

On August 1st or shortly thereafter, the Electric Supply 
Company of Memphis, Tenn., will move into the new three 
story and basement building shown in the accompanying 
illustration. This company is engaged in the jobbing of 
electrical apparatus and supplies, doing no retail or con- 
tracting business and is enjoying one of the largest and 
fastest growing trades in the states of Kentucky, Tennessee, 
Alabama, Mississippi, Louisiana, Missouri and Arkansas. 
The company is owned and managed by Southern men and 
men who have grown up with the electrical business in the 
South. It is their policy to serve buyers of electrical equip- 
ment only and to provide arrangements and carry such 


Mr. W. R. Herstein, SECRETARY AND TREASURER OF ELEC- 

TRIC SUPPLY Company, Mrempuis, TENN. 
stocks as to enable prompt shipments to all points in the 
territory named in any quantities. No hardware, mill or 
automobile supplies are therefore carried, all available capi- 
tal being concentrated in the electrical jobbing business. A 
complete stock of the following lines is carried: Edison 
lamps, Phillips weatherproof and rubber covered wire, Gen- 
eral Electric fans and wiring devices, Fort Wayne wattmet- 
ers and transformers, Columbia dry batteries, Standard elec- 
tric porcelain, American telephones and Hotpoint heating 
devices. For the fan season the company has special ar- 
rangements for promptly handling all rush orders in large 
and small volume by reason of being able to draw on a large 
stock at Memphis and in addition on the General Electric 
stocks located at Cincinnati, Atlanta, New Orleans, St. 
Louis, Chicago and Kansas City. 

The new home of the Electric Supply Company referred 
to above is being constructed of reinforced conerete and 
faced with glazed white tile. It is 36 by 250 feet and will 
face the tracks of the Southern Railroad on one side. The 
entire floor space will cover about two-thirds of an acre and 
in every department labor saving and fire-proof devices 
will be installed. The entire ground floor will be given over 
to warehousing purposes with a sufficiently ample arrange- 
ment for taking care of the demands of the Memphis elec- 
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New Home or tHe Exvecrric Suppty ComPaNy. 
trical contractors, central stations, street railway and tele- 


phone companies. The executive and other offices will be 
located on the second floor. 


Inverse-Time-Element Relays. 

Alternating current reverse power relays close their con- 
tacts under conditions of overload or of reverse power. 
They are of three different characteristics each having the 
inverse time limit feature: (a) Overload and _ reverse 
power. (b) Overload only—instantaneous or adjustable 
definite minimum time at heavy overloads. Relays of this 
character are manufactured by the Westinghouse Electric 
& Mfg. Company and have operated satisfactorily under all 
conditions of service. 

The accompanying illustration shows an overload-and- 
reverse power relay which in principle consists of contacts 
closed by an induction type alternating current instrument 
in which are combined the functions of ammeter and watt- 
meter, tripping at heavy overloads and on low reversed 
power. At zero voltage the relay acts as an ordinary cur- 
rent-actuated overload relay, and therefore low power factor 
or absence of voltage does not prevent it from tripping. 
The relay is operated from voltage and current transformers 
of 100 volts and 5 amperes secondary. Three adjustments 
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are provided—one for regulating the ratio of the reverse 
to the overload tripping current, one for regulating the ab- 
solute values of these quantities, and the third for regulat- 
ing the value of-the time element. The relays can be ad- 
justed to operate at from 6 to 14 amperes in normal direc- 
tion and from 0 to 4 amperes reverse power with normal 
voltage. 

The plain overload relays are similar in principle to the 
overload-and-reverse-power relays, but the voltage connec- 
tion is omitted. The relay for reverse power only is a 
combination of the overload-and-reverse-power relay move- 
ment with a selective wattmeter element that keeps the trip 
cireuit open when power is flowing in the proper direction. 
This removes the overload feature of the main relay and 
allows the instrument to close the cireuit only on reverse 
power. 


New Headlights. 


Two new types of electric headlights have been de- 
signed by the Esterline Company, Indianapolis, Indiana. 
These new headlights make use of the “golden glow” glass 
reflectors which characterize the Esterline Company’s pro- 
duets. The lamp bodies and fronts are made entirely of 
pressed steel, and both water and dust proof. A metal 
ring which holds the reflector in place, also clamps a heavy 
gasket over which the front or door presses, making a very 
tight joint. Electric welded joints and fastenings are used 
instead of serews or rivets. After assembling, the lamp 
bodies are given several coats of baked enamel, inside and 
out, which renders them proof against rust. 


THE GoLpEN GLtow HerapuicHts oF DAasH AND RECESS 
TYPES. 


As shown one type is made to recess into the dash of the 
ear, while the other is for mounting on the front of the 
dash. These headlights project a non-blinding light of 
sufficient intensity to serve as a warning and for illumina- 
tion under all weather conditions. Recent tests of these 
headlights fitted with a 36-watt lamp on a dark city street 
showed that the second hand of a watch could be read at a 
distance of 600 feet, and that, from the ear, a man lying 
on the track can be seen further than is possible with an 
are lamp. 


Dossert Connectors. 

A connector which forms mechanical connections without 
soldering, is shown in.the accompanying illustration as de- 
signed and manufactured by Dossert and Company, 242 
West Forty-first street, New York City. The merits of this 
connector are being recognized by engineers since it saves 
considerable time and labor in the erection of apparatus 


Detain or Dossert Two-Way CoNNECTORS. 


and affords easy facilities for disconnecting cireuits in ease 
of trouble or when temporary connections are required. 
The field of usefulness is a large one in power and sub- 
station wiring, including connections between cables, dis- 
connecting switches, oil switehes and busbars, generator, 
converter and transformer apparatus, motors, switchboard 
and control gear; sectionalizing cases for signal installa- 
tions, car wiring and all shop and mine wiring, fuse block, 
rheostat, storage battery and other terminals. 

Dossert connectors will join or tap any combination of 
stranded and solid wires and cables, studs, rods, tubing and 
bolted contact surfaces at any angle. They will take con- 
ductors ranging in size from No. 14 wire to 2,500,000-em. 
cable. A number of plants in the South have adopted the 
connector as a standard device in installation work, inelud- 
ing Eagle and Phoenix Mills, Columbus, Ga., The Great 
Southern Lumber Company, the Southern Power Company, 
in its power plants and substations, the Texas Oil Company 
at Port Arthur, and others of a similar nature. 


The Dumore Vacuum Cleaner. 

The design of vacuum cleaners has had an interesting 
development. Many types have sprung up and disap- 
peared due either to financial troubles or faulty design. 
In spite of these difficulties, the vacuum cleaner as a general 
proposition has “made good” and those companies who 
have produced cleaners of quality rather than cleaners of 
low price are to eventually profit by supporting this prin- 
ciple. 

The illustrations shown here are those of a quality device, 
desigued by the Wisconsin Electrie Company, of Racine, 
Wis., both mechanically and electrically on an efficient and 
substantial basis. The makers of this cleaner claim that it 
is in a class by itself and we have no reason to doubt this 
from a consideration of the following details of design. 
Two fans are provided, one on each end of the motor shaft 
with the fans and armature of the motor balanced, thus 
tending to produce, smooth running, minimum noise and 
long life of bearings. The fan casing has a special snail 


Fig. 1.. Tae Dumore Vacuum CLEANER aT WorK. 
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ease affording ample air space without the howl and lack 
of suction efficiency that is found in those types where due 
consideration is not given to the design of fan easing. This 
is an important point in cleaner efficiency. Another impor- 
tant feature of this cleaner is the use of a universal A. C. 
and D. C. motor, a matter which has considerable weight 
with the central station and electrical dealer who handles 
cleaners in a section where there is only A. C. or D. C. or 
a combination of both types of service. This motor is of 
ample size to handle a large volume of air and the cleaner 
is designed on this basis since the success of any cleaner in 
the main depends upon the volume and velocity of the air 
displaced. The hose used is 1% inches in diameter, eight 
feet of which is furnished with ferrule and nozzle as well 
as four feet of tube and six other devices to adapt the 
machine to all kinds of cleaning. 

A small hand cleaner is also made by this company that 
can be used for dusting off passengers in trains, customers 
in hotels, elubs, barber shops, ete. It ean also be used to 
clean pool and billiard tables, seat cushions of carriages and 
automobiles. This device is made also in a type with 
eurry comb for grooming stock. 

These cleaners are not peddled from house to house, 
the policy of the company being cooperation with electrical 
dealers and the distribution of their produce through the 
established commercial channels of the electrical trade. 


Pressed Steel Transformer Case. 

_ A transformer case of pressed steel hag been designed 
by the Pittsburgh Transformer Company, of Pittsburgh, 
Pa., which is intended for use with distributing transform- 
ers. It is claimed that these cases are much lighter and 
stronger than ordinary east iron, an average saving in the 
total transformer weight of 30 per cent being claimed by 
the manufacturers. This means practically an average 
saving of 30 per cent in freight, and since transformers 
run into considerable weight, the cost for freight is a con- 
siderable item of expense, which the buyer of distributing 
transformers must directly or indirectly pay. While it is 
difficult to get accurate central station costs for the hand- 
ling of such heavy material as transformers, fairly close 
estimates are made, and such estimates show that on 10,000 
pounds of transformers shipped 500 miles the freight, cart- 
age, loading, unloading, warehousing, installing, ete., cost 
about $110.00. Thus a 30 per cent decrease in weight saves 
$33.00. The weight reduction of 30 per cent is substantial 
enough to result in practical benefits to the central station 


Fig. 1. A Pressep Steet TRANSFORMER CASE. 


in permitting larger transformers to be mounted on poles 
with the same pole-strain safety factor, or permits the use 
af smaller poles for given transformer sizes. 

It is claimed, further, that the new pressed steel case 
has been developed not only lighter in weight, but much 
stronger than cast iron, so that the new ease will stand up 
even better to the every-day wear and tear, rough handling 
in transit, accidental jars such as sometimes happen when 
a transfommer falls from a pole or wagon. 


The Hoyt Magnetometer. 

A type of meter suitable for use with an automobile 
magneto has been designed by the Hoyt Electrical Insiru- 
ment Works, Penacook, N. H. This instrument is two 
inches in diameter and arranged for fastening to the dash- 
board of a car so as to indicate to the driver at all times 
just what the magneto is doing. It is now a standard piece 
of apparatus on Ford ears, being designed for the Ford 
magneto. 


THe Hoyt MAGNETOMETER. 

After an exhaustive series of tests made on Ford cars 
of all ages and conditions, it was found that almost in- 
variably there was a point at which the magneto, although 
venerating, did not satisfactorily ignite the charge at all 
times. This point is indicated on the scale as “P”—mean- 
ing poor. At still another point the magneto, while op- 
erating without skipping, ignited the charge so slowly that 
there was an appreciable lack of power. This is indicated 
on the seale as “M’—meaning medium. The lowest point 
at which efficient ignition took place was designated “G” 
for good, and excellent was indicated by the letter “EH.” 
The average of a number of cars tested gave the following 
results: Below 8 miles per hour, “poor;” 10 to 15 miles 
per hour, “medium;” 18 to 25 miles per hour, “ood ;” above 
30 miles, “excellent.” A very few cars showed “good” at 
15 miles, but they were an exception. 

The nature of the Hoyt magnetometer is shown in the 


above illustration. 


Engine Driven 2 and 3-V ire D. C. Generators. 

A new line of engine type, commutating pole, continu- 
ous current generators has been recently placed on the 
market by the General Electric Company in sizes ranging 
from 25 Kw. to 400 Kw., inclusive. They are manufac- 
tured in both the two-wire and three-wire types, with eitner 
shunt or compound field windings, and with armatures 
wound to deliver the rated kilowatt output at any voltage 
from 115 to 125 volts or 230 to 250 volts. Larger sizes 
ef both types and wound for 250 volts only are built on 
specification. 

A new feature of this line of generators is the develop- 
ment of the three-wire machines with a special type of re- 
volving compensator. ‘The advantages of the three-wire 
system for the distribution of electrical energy at low volt- 
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ages are well understood. The principal advantage is the 
fact that a 125/250 volt, three-wire system requires about 
one-third the amount of copper in the distribution system 
required by a 125 volt two-wire system. Thus the adop- 
tion of the three-wire system for a combined lighting and 
power load saves about two-thirds the investment in ecop- 
per. The adoption of the revolving compensator with one 
collector ring for obtaining the neutral connection with three- 
wire operation is somewhat a radical departure from 
previous designs. ‘This design supersedes the familiar sep- 
arate stationary compensator and two collector ring ar- 


GeNneRAL Exectric CoMMUTATING PoLe ENGINE TYPE 
GENERATOR. 


4 


rangement. The revolving compensator consists of a circu- 
lar magnetic core, upon which are mounted suitable excit- 
ing coils, the core with its coils being assembled on a cast 
bracket bolted directly to the back end of the armature 
spider. The compensator fits under the overhanging end 
windings of the armature, projecting but a short distance 
beyond the main winding. The compensator windings are 
connected to the main armature winding at proper points, 
and the neutral connection is taken through the armature 
spider to a single collector ring mounted on the outer end 
of the commutator shell. The neutral brushes bearing on 
this ring are supported by and insulated from the main 
brush-holder studs. 

Revolving compensators may be applied and connected 
to standard two-wire armatures. Aside from the armature 
construction, the only amportant difference between a two- 
wire and a three-wire generator is in the field connections. 
In the three-wire generator the series and commutating 
fields are equally divided between the two sides (positive 
and negative) of the armature, insuring exact compounding 
for all load conditions, whether balanced or unbalanced. 


A New Line of Graphic Meters. 

A complete line of continuous writing curve drawing in- 
struments has recently been completed and placed on the 
market by The Esterline Company, Indianapolis, Ind. 
These instruments are now furnished for the measurement 
of all electrical quantities, such as volts, amperes, watts, 
ete., with electric speed recorders, service recorders, pyrom- 
eters and graphic counters included. They are designed 
in switchboard rear connected type, wall or front connected, 
and portable types, with the general construction of all the 


same, with the exception of the case and the method of 
making connections. The clocks, meter elements and record- 
ing mechanism are also the same in all types. 

These instruments are of the direct writing type, in 
which the pen is in contact with the paper at all times 
when writing. The ink supply is retained in a stationary 


well provided with a cover to prevent spilling of the ink 
when instruments are moved about. 


The clock is of the 


eight-day, jewel balance wheel type. It is provided with 
two driving springs, and a third spring which operates the 
rerolling device provided for winding up the finished chart. 
On some types the reroll is omitted and the finished record 
allowed to feed through a slot in the bottom of the case. 

Meter elements are assembled complete in one unit and 
may be removed from the instrument without dismantling. 
For direct current ammeters and voltmeters a powerful 
D’Arsonval permanent magnet type movement is used. For 
direct and alternating current wattmeters, alternating cur- 
rent voltmeters and ammeters, a dynamometer type con- 
struction is employed. No iron is used in the magnetic 
fields of the dynamometer movements, so that meters of 
this type are accurate on all frequencies and respond 
promptly to voltage or load variations. The armature s“aft 
of the meter element is provided with a bracket which car 
ries pivots in which rest the pointer carrying the pen. 

The power consumption on these instruments is so low 
that they may be operated from shunts or transformers 
already installed. Voltmeters and wattmeters require from 
4 to 5 watts for each voltage element on 110 volts. Direet 
current ammeters consisting of millivoltmeters and shunts 
require only about one-third ampere for the instrument. 
Due to the direct writing construction, no extra control cir- 
cuits of any sort whatever are made use of. 


Fig. 3. Watt Tyee Meter WrirHout REROLL. 
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These instruments may be used on switchboards for ob- 
taining voltage and output curves. They may also be used 
for getting power consumption of motor-driven tools and 
for general efficiency engineering, and are especially valu- 
able when it is desired to get an accurate record of power 
consumption in circuits where the load is fluctuating very 
rapidly. 

The Commonsense Time Switch. 

The accompanying illustration shows a type of time 
switch now being placed upon the market by the Kennedy- 
Webster Company, Chicago, Ill. This switch is designed 
to automatically interrupt a cireuit according to a set sched- 
ule and ineludes a switch and clock mechanism which has 
a eapacity of 30 amperes at 250 volts and is arranged so 
that it can be tripped or set by hand without opening the 
enclosing box. The clock is arranged so that an alarm hand 
throws the switch as in an ordinary alarm clock. 


THE COMMONSENSE TIME SWITCH. 

The switch mechanism is enclosed in a regular knock- 
out box with knock-outs on both sides and bottom so that 
it ean be connected directly to rigid or flexible iron conduit 
and flexible non-metallic conduit from either the side or 
bottom by use of the proper bushings. 

Greenwood Signs for South America. 

The accompanying illustration shows several electric 
signs made up for the J. G. White Corporation, of London, 
by the Greenwood Advertising Company, of Knoxville, 
Tenn., for installation at Cordoba, Argentine, South Amer- 
ica. This is the first of a series of installations of this na- 
ture to be made in the early future. 


Exectric SigNs ror ARGENTINE, SOUTH AMERICA. 
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ALABAMA, 

GADSDEN. According to reports the Gulf State Steel Co., has 

made a contract with the Alabama Power Oo., to furnish 3,000 


horsepower to its steel mills at Gadsden. The mills will be re 


modeled so as to make use of electric motors at a cost of about 
$40,000. 
HARTSELLS. It is understood that a franchise has been granted 


J. R. White to construct and operate an electric light plant. 

OZARK. It is understood that new equipment is to be installed 
in the municipal lighting plant at this place, including a 200 kw. 
generator and engine. D. C. Darling is Superintendent. 


FLORIDA. 


MIAMI. It is reporsed that a real estate company, owned by 
Tatum Bros., is planning to construct a power plant to operate a 
street railway system. 


GEORGIA. 


CANTON. It is understood that an 
vote on bonds to enlarge the Municipal 
Works System. 

CARROLLTON. It is understood that the city is having plans 
prepared for a municipal lighting plan thy McCormick & Sahy of 
Rome, Ga. 

DARIEN. During the next few months the Darien Ice & Light 
CO., expects to purchase considerable plant equipment including me- 
ters, incandescent lamps and supply material. 

EATONTON. An election will be held June 8th to decide on an 
issue of $25,000 in bodns to purchase and develop a water power 
at Griffin Mill and install an electric equipment. Information may 
be secured from M. A. Shivers. 


held to 
& Water 


election is to be 
Electric Light 


LAWRENCEVILLE. It is reported that the city is to purchase 
poles and transmission line material, as well as tungsten street 
lamps of 100 to 200 candle power. Edward Carpley is City Elec- 
trician. 


ST. MARY’S. It is understood that the St. Mary’s Ice & Light 
Co., has recently been organized with a capital stock of $3,000 and 
will construct an electric light plant. 

SAVANNAH. The Savannah Lighting Company is to install a 
switch board at its station and rearrange transmission and distribu- 
tion lines. A new steam turbine and boilers with superheaters are 
to be installed as well as auxiliary apparatus and transformers. 

WAYCROSS. The Ware County Light & Power Oo., which has 
remodeled its power plant by installing a 500 Kw. steam turbine 
and boiler to take the place of gas producer outfit and gas engines, 
is to soon purchase a deep well pump of 500 gallons per minute 


capacity. H. C. Gamage is manager. 
MISSISSIPPI. 
GRENADA. The Supervising Architect, Treasury Dept., Wash- 


ington, D. ©., will receive bids until June 16th for mechanical equip- 
ment and lighting fixtures for a post office at Grenada, Miss. 
RAMSAY SPRINGS. It is understood that the Ramsay Mineral 
Springs, which has recently been incorporated with a capital stock 
of $20,000, is planning to install an electric light plant and ice 
machinery. G. McHenry of McHenry, Miss., is interested. 


TENNESSEE. 

COVINGTON. The Supervising Architect, Treasury Dept., Wash- 
ington, D. ©., will receive bids until June 13th for mechanical equip- 
ment and lighting fixtures for a post office at Covington, Tennessee. 

MEMPHIS. It is understood that plans and specifications for a 
pumping station are now ready for bids. Equipment will include 
four centrifugal pumps of a capacity of 135,000 gallons per minute 
each, two centrifugal pumps of 45,000 gallons per minute each, and 


two priming pumps. The pumps will be motor driven. It is un- 
derstood that the specifications call for a traveling crane, trans- 


formers, electrical wiring and extra piping. J. H. Weatherford is 
city engineer. 
MEMPHIS. The Illinois Central Railroad Co., is to construct a 


steam generating plant at Memphis to operate elevators and furnish 
steam for heating cars in the yards at Memphis. 

NEWPORT. It is understood that Z. L. Doughnour has been 
granted a franchise to install an electric lighting system. A hydro- 
electric plant will be built near Hartford. 

WINCHESTER. The Supervising Architect, Treasury Dept., 
Washington, D. ©., will receive bids until June 12th for mechanical 
equipment and lighting fixtures for a post office at Winchester. 
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PERSONALS. 


MR. GEORGE A ORROK, mechanical engineer of New York Edi- 
son Company, delivered an illustrated lecture on ‘‘The Modern Cen- 
tral Station’’ at Georgia School of Technology, Atlanta, Ga. May 4. 


WILLIAM L. STALEY, consulting engineer, has opened an office 
at 12-14 Cromwell Building, Albuquerque, N. M. Mr. Staley has 
been engaged in civil and mine engineering for 14 years, having 
worked in the coal fields of Indiana and Illinois for seven years and 
at ore mining, milling and irrigation power plant construction and 
surveying for over seven years in California and the Southwest. 

H. C. SPAULDING has been engaded by the Society for Elec- 
trical Development to take charge of its news and advertising de- 
partment. Mr. Spaulding is a graduate of the Massachusetts Insti- 
tute of Technology, a me:nber of the Technical Publicity Association, 
was formerly manager of the Thompson-Houston Co., afterwards 
manager of the electrical department of the Blake & Knowles Pump 
Co., and New England manager of Siemens & Halske Electric Co., 
assistant sales manager of the Triumph Electric Co., and district 
manager of the Yale & Towne Mfg. Co. Mr. Spaulding has had 
wide experience in publicity work and has been a frequent contribu- 
tor to the Electrical World, Electrical Review and other technical 
papers. 


Mr. Harry Chapin Plummer has been engaged by the Society to 
assist Mr. Spaulding in his department. Mr. Plummer has had 
several years’ training in active newspaper work, has been a 
writer on engineering and technical subjects for technical papers, 
popular magazine, and daily newspapers. He has made a specialty 
of presenting in popular form subjects of an academic character. 


MR. A. H. BOYD has resigned his position as manager of the 
Philadelphia Office of the Fort Wayne Electric Works of General 
Electric Co., to become general manager and treasurer of the Santo 
Manufacturing OCo., Philadelphia, Pa. Mr. Boyd began work in the 
construction department of the Ft. Wayne Electric Works in 1899, 
and superintended the installation of many large and important light 
and power plants all over the country back in the days when this 
work was not sub-divided and systematized as it is today. In 1907 
he was transferred to the sales organization and shortly after that 
was promoted to manager of the power sales department. In 1910 
he was sent to Philadelphia to take charge of the district sales 
office and has held this position with great credit since. During 
the past nine months he has acted as receiver for the creditors of 
the Kellar Manufacturing Co., and when the Santo Oo., was organized 
to take over the factories, equipment and business of the Kellar 
Manufacturing Co., he was quite naturally offered the position as 
general manager and treasurer. His successor as manager of the 
Ft. Wayne department of the G. E. Co., at Philadelphia has not yet 
been announced. 


MR. DANA PIERCE, electrical engineer and agent at New York 
of Underwriters’ Laboratories, sailed on May 2nd for England to 
visit the recently established London office of the Laboratories which 
is engaged in the examination and test of electrical and other goods 
made in England. 

LOTZ & SCHEIBLE, consulting engineers and patent attorneys, 
at 332 South Michigan avenue, Chicago, Ill., announce that the growth 
of business has made it necessary to move into larger quarters at 
suite 1063 McCormick Bldg., 332 South Michigan avenue, Chicago. 
The firm members are Rudolph William Lotz and Albert Scheibel, 
and handle matters relating to patents, and 
copyrights. 


designs, trademarks 


INDUSTRIAL ITEMS. 


THE CONNECTICUT TELEPHONE & BLUECTRIC CO., Meri- 
den, Conn., announces the appointment of Chas. E, Stahl, of ‘Chi- 
eago, as sales manager. This company manufactures a line of 
ignition specialties and electric lighting appliances for automobile 
and marine use. Mr. D. R. Peteet, 415-16 Fourth Na'tional Bank 
building, Atlanta, Ga., represents this company in the South. 

THE ALLIS-CHALMERS MFG. COMPANY’S Atlanta, Ga., office 
has been moved to 1104-5-6 Healy Building from the Fourth National 
Bank Building. 

THE RAILWAY AND INDUSTRIAL ENGINEERING COMPANY 
has recently moved its factory and main offices from Pittsburgh, Pa. 
to Greensburg, Pa. The manufacturing facilities at this point have 
been greatly increased. This company manufactures a very merito- 
rious line of horn gap switches and out-door substations. 

THE UNITED STATES LIGHT AND HEATING COMPANY of 
Niagara Falls, N. Y., has established a sales office at Washington, 
D. C., in the Evans Bldg., 1420 New York Ave., with Mr. W. G. 
Davis in charge. Mr. Davis, who was formerly connected with the 
U-S-L sales department at New York City. He will have under his 
direction the sale of U-S-L storage batteries, electric starter and 
lighter, and axle electric ear lighting equipment in the territory 
including the states of Florida, Georgia, South Carolina, North 
Carolina, Virginia, Maryland, Delaware, and part of Pennsylvania. 


GREENWOOD INDIVIDUALITY 
TRIUMPHS AGAIN 


Wm. Randolph Hearst sent his Electrical Engineer 
from Atlanta just before the Big Shrine meeting to get 
a large electrical advertising display for his ‘Atlanta 
Georgian”’ and “Sunday American.” In less than a 
week the sign went forward by Express, (an ordinary 
three weeks job) ready for the time needed, Monday, 
May | Ith. 


This recognition of electrical advertising by a potent 
factor in the newspaper world is overwhelming evidence 
of the results achieved by the use of Electrical displays. 

Let us hear from YOU—Designs for the asking. 


Greenwood Advertising Company 


KNOXVILLE, TENNESSEE. 


Western Plant at Los Angeles. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, recently 
broke ground for the construction of a new factory building to take 
care of a rapidly growing output. This building will be immediately 
south of and adjoining the new shops which were completed a little 
less than a year ago. The new building will be four stories and 
basement and will cover a ground area of 60 x 265 feet. 


The Philadelphia office of the company has recently been re- 
moved from their old quarters, 205 Bailey Building to 606-608 Belle- 
vue Court Bldg., 1418 Walnut Street. 


THE GENERAL INSULATE COMPANY, 1008-14 Atlantic Ave., 
Brooklyn, N. Y., has started reconstruction on its plant recently 
destroyed by fire. The company expects to get all departments in 
operation in the reconstructed plant by June Ist. 


THE H. W. JOHNS-MANVILLE CO., New York City, has recent- 
ly installed indirect lighting fixtures in the Trianon Theater at New 
Orleans. This system replaces an elaborate system of direct lighting. 
Frink reflectors and a cove system of lighting have been adopted. 
purpose whatever. 


THE UNITED STATES LIGHT & HEATING COMPANY, of 30 
Church Street, New York City, announces that on May 20, the general 
offices were moved to the company’s plant at Niagara Falls, New 
York. This transfer will result in bringing together the adminis- 
trative, sales, engineering and production departments and will in- 
sure the most effective conduct of all in the interests alike of 
patrons and stockholders. 

THE WESTERN ELECTRIC COMPANY announces that an al- 
liance has been formed with the Conlon Washer Machine Company 
of Chicago, such that the entire line of the well-known Conlon electric 
washing machines will be marketed exclusively by the Western 
Electric Company under the trade name of the ‘‘Western Electric- 
Conlon.’’ This selling arrangement involves no changes in the man- 
ufactory. Ample stocks will be carried at each of the twenty-eight 


Western Electric distributing houses located at shipping centers 
throughout the United States. The Conlon washer is well known to 


the electrical trade in general and is looked upon with particular 
favor by the central stations. Every moving part of this machine 
is enclosed. Belts or chains are not used as the motor is direct 
connected to the moving parts by a worm gear shaft drive. The 


Western Electric Company is planning a sales campaign, a feature of 
which will be a complete merchandising plan which will enable the 


central stations and electrical dealers to aggressively push the sale 
of this machine. 
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Competition—What Is It? 


Webster defines competition as the act of seeking or en- 
deavoring to gain what another is endeavoring to gain at 
the same time, or the effort of two or more parties, acting 
individually, to seeure the custom of a third party by the 
offer of the most favorable terms. Such definitions as these 
come to the mind of the average individual when the term 
competition is used. It is also usually considered that 
where competition does not exist a much-sought-after mo- 
nopolistic condition rules. We do not intend to go into a 
discussion of the political economy of this question, but 
rather to call attention to a few common-sense suggestions 
that are in themselves detinitions of the term competition 
as it is usually found in all lines of trade, and especially in 
the commercial side of the electrical industry, such as in the 
electrical jobbing, 
ness. 

In a recent issue of a trade publication that has a habit 
of presenting pointed facts in a brief way, instead of an 
abbreviated arrangement of the dictionary on serious and 
trivial subjects after the fashion of most such mediums, a 
high note was struck in what follows: 


electrical contracting and supply busi- 


“The average man in any business works blindly, going 
through the daily routine without really thinking—a process 
termed ‘reflex action’ by psychologists. The unusual 
man is ever alert to break away from the ordinary—to do 
new things in a new way. This is what makes him unusual, 
and this is one thing that makes him suceessful. You will 
notice that while others are crying ‘competition’ he is going 
ahead in his unusual way and succeeding. He has a monop- 
oly, and to him competition is a phantom. 

“Take the case of the electrical contractor. The writer 
knows from experience that it takes at least two hours to 
solicit and estimate a wiring installation for a cottage— 
say a $30 job. Probably seven or eight other contractors 
are figuring, for they are all eager for this kind of work. 
If this is the case, the contractor with a little prestige has 
one chance in five of getting the order. If he can get it at 
a price which will allow him to clear 10 per cent net, he is 
fortunate. He will probably get his money in ninety days. 
This is competition. 

“The unusual man ignores this and pushes a specialty. 
With no more effort or time, he will solicit and land am 
order for show window equipment. He has no one to out- 
guess; his profit is considerably over 10 per cent, and he 
gets his money almost immediately, leaving the decks clear 
for the next undertaking. Besides, he leaves a satisfied cus- 
tomer who will be influential toward another order. This 
man has no competition by virtue of his monopoly, and his: 
monopoly consists simply in his being awake. To him com- 
petition is a phantom—the shadow of something that doesn’t 
exist. The successful druggist, garage man, fruit vender, 
jeweler or shoemaker is getting ahead by the same tacties. 

“The electrical game is one of the best, and it is getting 
better every day. Every new achievement of the laboratory 


280 ELECTRICAL ENGINEERING 


(Formerly Southern Electrician) 


opens new opportunities to the dealer. The laymen depend 
on him to keep them posted—they need the new things as 
they come out, and are willing to pay for them. Yet the 
average dealer absolutely refuses to see this opportunity. 
His only chance, as he sees it, is to do the old things in the 
old way, and his last ery will be that competition is so keen 
that he cannot make a living. 


“All of the above is a very frank analysis of two types 
of men—the man who runs in a rut, who cannot see over 
the wall of prejudice, and who is haunted by the phantom; 
and the man who moves about with his eyes open. The 
pitiable condition of the willfully blind man only makes the 
achievements of the other type easier.” 


From what has been said, is it not plain that competition 
may be, and in fact usually is, found to be the scramble of 
a lot of fellows for undesirable business—a grabbing at the 
shadow of something that does not exist? Monopoly, on 
the other hand, while a much used and abused term, is real- 
ized in effect by the fellow who digs up new and original 
ways of efficiently doing things and studies his business in 
such a way that he knows how and when to step in and get 
an order with a profit while his competitors are scrambling 
over and securing orders without the profit. The name of 
the party who originated this view of competition and mo- 
nopoly and the medium referred to are worthy of acquaint- 
ance, and an introduction can be furnished if desired. 


Impressions of the Thirty-Seventh N. E. L. A. 
Convention. 

An observing visitor at the recent Philadelphia conven- 
tion of the National Hlectrie Light Association was im- 
pressed with two things aside from the business nature of 
all procedure: First, with the spirit of harmony which 
pervaded all speech and action; and, second, the cordial 
relations between delegates, guests and _ visitors as 
they met in lobby, convention floor or roof garden exhibits. 
If we accept the statement by Elbert Hubbard, that the 
badge of sanity is the ability to co-operate, then surely the 
convention delegates need not worry about mental break- 
down. 


The work of the association, as shown in the abstracts 
and discussions of the various papers found elsewhere in 
this issue, represents careful investigation, serious thought 
and hard work by the best men, executives and engineers 
interested in central station work today and in the future. 
The conclusions of all committees, while not presented as 
final, represented the judgment of those equipped to speak 
in the light of and from actual experience, and in many 
cases opened up new fields for further investigation and 
discussion. The discussions on reports and papers were 
free and frank, and while some conclusions of committees 
were frequently eriticised, yet in most cases the criticisms 
were in the form of helpful experiences or pertinent sug- 
gestions. On some points there were decided convictions, 
yet the rabid revolutionist and the ultra conservative were 
both noticeably absent. 


In reference to the much-diseussed question of state 
regulation, there seemed a universal willingness of the cen- 
tral station operators to fall in line with the new order of 
things. The members of the Public Service Commissions 
were spoken of in terms of highest respect, and the feeling 
prevailed that they were not only safeguarding the inter- 
ests of the public, but of utilities as well, and that a poliey 


of frankness would lead to a satisfactory solution of the 
problems which now involve the industry. 

The work of all committees was well done. The ar- 
rangements were eminently satisfactory, the accommoda- 
tions ample and the facilities for registration, information 
and entertainment excellent. All routine showed touches 
and results of previous experiences in getting together cen- 
tral station men for work and pleasure without serious in- 
terference the one with the other. 

The standing of National Electric Light Association 
conventions was clearly evident through the presence of 
such men as Thomas A. Edison, Dr. C. P. Steinmetz, Chas. 
F. Bush, Frank J. Sprague, E. W. Rice and Samuel Insull 
and a registration of some 4,000 less distinguished but 
equally important individuals of responsibility in electrical 
affairs throughout the United States. 


Official Opening of 30,000 Horsepower Plant Near 
Columbia, S. C. 

The Parr Shoals Power Company’s 30,000 horsepower 
hydro-electric development near Columbia, 8. C., recently 
completed by The J. G. White Engineering Corporation of 
New York, and described in the April issue of ELEorricaL 
ENGINEERING, was officially opened May 30 with much cere- 
mony and a great deal of enthusiasm, Mr. E. W. Robertson, 
president of the power company, acting as the host. The 
completion of this development marks an epoch in the in- 
dustrial development of Columbia, where natural facilities 
and fine location waited only for the introduction of cheap 
power to boom the city’s enterprises. 


August Convention of Southeastern Section of 
N. E. L. A. 

Plans for the August convention of the Southeastern 
Section of the National Electric Light Association, to be 
held at the Isle of Palms, near Charleston, 8. C., August 
19 to 21, have practically reached a definite form. Presi- 
dent T. W. Peters, of the Columbus Railroad Company, and 
E. S. Roberts, of the Savannah Electrie Company, have ar- 
ranged a most interesting program, including eight 
papers on topics which have been little diseussed by south- 
ern central station men. These papers include the follow- 
ing: Recent Developments in Incandescent Lamps; How, 
Where and When (a paper on relations with the public) ; 
Debts to the Customer and the Stockholder; The Central 
Station’s Greatest Opportunity—the Electric Vehicle; 
Technical Considerations of Regulation; Selling Electricity 
to Municipal Plants; Commercializing Electrical Advertis- 
ing; and Group Management of Small Central Stations. 

During the three days of the convention, four working 
sessions will be held, two papers being assigned to each 
session so as'to permit a full discussion on the topies pre- 
sented. The first session will be held on Wednesday after- 
noon, the 19th; the second, Thursday morning; the third, 
Thursday night; and the fourth, on Friday morning. This 
leaves Wednesday afternoon for a boat ride to Fort Sump- 
ter’and the Navy Yard, and Friday afternoon for an auto- 
mobile ride. Since the Isle of Palms is one of the best of 
southern summer resorts, the convention should be well at- 
tended, as it combines opportunity for work and entertain- 
ment under most favorable circumstances. This fact has 
been recognized by those responsible for arrangements, 
for the convention dates will enable members and guests to 
spend the week end, as the convention closes on Friday 
spend the week end, as the convention closes on Friday. 
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Tallulah Falls Development of the Georgia 
Railway & Power Company 


BY C. E. BENNETT, ELECTRICAL ENGINEER WITH C. O. LENZ, CONSULTING ENGINEER, NEW YORK CITY. 


Section 3. Transmission System and Telephone 
System. 

N the May and June issues of Electrical Engineering 

the hydraulic and electrical details of the generating 
station and substations of the Georgia Railway & Power 
Company were deseribed. In what follows the details of 
the transmission lines and telephone system are presented. 

The transmission system consists of a main No. 4/0, 
two cireuit, 110,000 volt, steel tower line from Tallulah 
Falls to Atlanta, a distance of 90 miles, terminating at the 
Atlanta (known as The Boulevard) substation. From this 
point two No. 2/0, two cireuit, 110,000 volt lines are con- 
structed, one in a southern direction to Newnan, Ga., a dis- 
tanee of 50 miles, and in a northwestern direction to Lin- 
dale, Ga., near Rome, Ga., a distance of 80 miles. The line 
to Newnan passes through East Point, College Park and 
Fairburn, Ga. The line to Lindale is built by way of Mari- 
etta, Cartersville and Rome, Ga. 

The main line from Tallulah Falls to the Atlanta sub- 
station is constructed with six No. 4/0 copper conductors 
and two 7/16th inch, 7 strand, galvanized ground wires, the 
latter mounted on the top crossarm of the towers. Special 
No. 4 copper clad wires are used for the telephone cireuit, 
which is strung on the bottom crossarm of the towers. The 
lines from Atlanta to Lindale and to Newnan are con- 
structed with double No. 2/0 copper cireuits of the same 
type of construction as used on the main line. The in- 
sulators used are all of the suspension type. On the main 
line from Tallulah Falls to Atlanta four two-part insulators 
are used in series, made by the R. Thomas & Sons Com- 
pany, of East Liverpool, Ohio, while on the remainder of 
the cireuits five 10-inch disks, made by the Ohio Brass 
Company, of Mansfield, Ohio, are used. The copper strand 
is made up of seven hard drawn wires and a center wire of 
soft drawn copper. 

TRANSMISSION LINE TOWERS. 

The towers used for the 110,000 volt system are of three 
{ypes—-66, 70 and 80 feet high, of the American Bridge de- 
sign, spaced about 17 to every two miles. The first or 66- 
foot type was designed for the No. 4/0 cireuits of the main 
line; the second for the 2/0 cireuits to Newnan and Lin- 
dale, Ga., while the third carries the high and low tension 
cirenits around the outer zone of Atlanta. On account of 
physical conditions of the right-of-way, a few 105-foot tow- 
ers were required. The spacing of the 110,000 volt line 
wires on the towers is 9 feet between centers, with one 
cireuit on each side of the structure suspended vertically. 
The weight of No. 4/0 towers is 5,554 pounds, that of 
2/0 towers 4,721 pounds, and of the special towers 2,000 
pounds. The bases of the towers are 16 feet, 20 feet, and 
18 feet 6 inches, respectively. The crossarms are of stand- 
ard channel-iron section and the tower legs angle-iron sec- 
tion. The suspension insulators are carried from the cross- 
arms by special U bolts. Tower footings are made by ex- 
tending the tower corner angles into the ground to a depth 
of about 7 feet, with footing angles bolted to the bottom 


end. Besides the standard towers are special angle-towers 
for line angles above 10 degrees. These towers are of the 
same design as others, but of heavier section and with- 
ececentrie crossarms to take care of clearance for angle loca- 
tion. The weight of the 2/0 type is 6,680 pounds and that 
of the 4/0 type 6,880 pounds. 

The towers for the transmission lines were designed and 
built by the American Bridge Company, of New York, 
from specifications furnished by Charles 0. Lenz, Chief 
Engineer both of the Georgia Railway & Power Company 
and the Northern Contracting Company, the general con- 
tractor for the work. In all there are 1,754 towers, 816 of 
these being standard for branch cireuits, as mentioned, and 
carrying six line conductors of 2/0 copper wire and two 3/8 
inch galvanized steel strand ground wires. | 

SPECIFICATIONS FOR LINE TOWERS. 

In view of the fact that the design of towers has 
received special attention, and interesting tests per- 
formed on them, a few of the important details governing 
their final design is given here. The loads for which they 
are designed are: (1) A longitudinal pull of 3,000 pounds 
at right angles to the end of any one crossarm. (2) A 
vertical load of 1,200 pounds at the ends of any or all cross- 
arms. (3) A load of 1,200 pounds pulling in any direction 
at the top of the tower. (4) A load of 8,000 pounds pull- 
ing at right angles to the line or parallel to the ecrossarms— 


that is, 2,000 pounds at each crossarm. At the same time 


a pull parallel to the line or at right angles to the eross- 
arms of 5,000 pounds—that is, 2,500 pounds in the same or 
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opposite directions at each end of any single crossarm or 
at one end of any two crossarms. 


The crossarms are proportioned for a combined loading 


of (1), (2), and 1,000 pounds horizontal thrust at emd of 
the arm. The tower is proportioned for maximum com- 
bination of (2) (2) and (4). Unit stresses used 
were 25,000 pounds per square inch net for tension and 
(25,000/[1 + (L*/18,000 r*)] for compression. 


The 753 standard towers for main circuits, 


) and (3) or 


carrying six 
line conductors of 4/0 copper wire, and two 7/16 inch 
galvanized steel strand ground wires, are 20 feet square at 
the base, 5 feet square at the top, and 66 feet to the upper 
erossarm. The number and arrangement of members are 
the same as in the 2/0 tower. The loads for which they 
are designed are: (1) A longitudinal pull of 4,300 pounds 
(2) A 
vertical load of 1,500 pounds at the ends of any or all cross- 
arms. (3) A load of 1,500 pounds pulling in any direction 
at the top of the tower. (4) A load of 10,000 pounds pull- 
ing at right angles to the line or parallel to the crossarms— 
that is, 2,500 pounds at each crossarm. At the:same time 
a pull parallel to the line or at right angles to the cross- 
arms of 8,000 pounds—that is, 4,000 pounds in the same or 
opposite directions at each end of any single crossarm or 
at one end of any two crossarms. 


at right angles to the end of any one crossarm. 


The combination of 
loadings and unit stresses are the same as for the towers 
with 2/0 wires. 

In addition to the above standard towers, there are 100 
special 2/0 towers, 80 feet high, carrying, in addition to 
the 2/0 wires, six 4/0 wires; 15 angle towers, 66 feet high; 
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54 angle towers, 70 feet high; 23 angle towers, 80 feet 
high; and 10 angle towers, 105 feet high. All the towers 
were fabricated at the Shiffler Plant of the American 
Bridge Company in Pittsburg. The material was thor- 
oughly galvanized, except the bolts, which were sherardized, 
and all material shipped “knocked down,” the assembling 
at the site and the erection being done by the Northern 
Contracting Company. ‘The conerete anchorages for all 
towers had previously been set by the same company. 

Tests were made on both the standard 2/0 and the 4/0 
towers, the tower being erected complete and tested for ver- 
tical, horizontal and torsional loadings. Referring to the 
2/0 tower of Fig. 3, the following tests were made: 

Test 1. <A load of 1,200 pounds was placed in turn upon 
the right-hand end of each crossarm. The total deflection 
at the top of the tower to the right due to the four loads 
was 14 inch. 

Test 2. An additional load of 1,200 pounds was placed 
upon the left-hand end of each crossarm. The top of the 
tower returned to within 44 ineh of its original position. 

Test 3. With the eight vertical loads remaining on the 
tower, a horizontal load of 2,500 pounds was applied at one 
end of the upper crossarm, pulling at right angles to same. 
A torsional deflection of 44 inch was read. 

Test 4. Tower was loaded as for Test 3. An additional 
horizontal load of 2,500 pounds was applied at the other 
end of the upper crossarm. The result of the 5,000-pound 
horizontal load was to deflect the tower 114 inches. 

Test 5. With the vertical loads remaining on the tower 
as for Test 2, a horizontal load was applied at one end of 
the lower crossarm, but caused no deflection. 
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Test 6. This was the destruction test. With a hori- 
zontal pull of 20,000 pounds at the intersection of the upper 
crossarm and the basket portion of the tower, one of the 
4x 4x \% angle legs of the tower buckled about 12 feet 
from the ground. 

A 4/0 tower was tested some weeks after the test of the 
2/0 tower, with the following results: 

Test 1. Vertical loads of 1,500 pounds were applied at 
each end of each crossarm. With the loads on one side, 
the top of the tower defleeted 14 inch. With loads at both 
ends of each crossarm, there was no deflection. 

Test 2. All vertical loads remaining, a horizontal load 
of 2,500 pounds was placed at the end of the upper cross- 
arm, pulling in a direction parallel to the crossarm. A de- 
flection of % inch was measured. 

Test 3. A horizontal load of 4,300 pounds was applied 
at one end of the eressarm next to the upper oue (3 feet 4 
inches from top crossarm of the tower), pulling at right 
angles to same. The deflection at the top measured 4 inch. 
When this load was increased to 8,600 pounds, the deflection 
measured 154 inches. , When load was removed, the tower 
returned to within 14 inch of its original position. 

Test 4. This was the destruction test. With a hori- 


zontal pull of 14,000 pounds at the intersection of the upper 
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Fig. 3. Dimensions AnD ype or 2/0 STEEL ‘TOWER. 
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erossarm and the basket portion of the tower, a defection 
of 41% inches was noted. This pull was increased to 25,000 
pounds when the deflection was 10 inches. With a pull 
between 25,000 pounds and 27,000 pounds and a deflection 
of 10% inches, the tower failed by one of the 4x 4x 4 
angle legs buckling about 40 feet from the ground near the 
intersection of the inclined portion with the basket portion. 
THE TELEPHONE SYSTEM. 

On the steel tower transmission lines throughout the 
system, a one cireuit, two-wire telephone line is strung, con- 
necting the power house at Tallulah Falls with all of the 
substations. This telephone line is constructed of No. 4 
copper-clad steel wire, of 30 per cent conductivity, and the 
wires are strung on suspension type insulators of one unit 
each from the lateral tower bracing about ten feet below 
the lowest power conductor. By means of a specially de- 
signed clamp, hung from the insulator hook, the telephone 
wires are dead ended on each side of and transposed at 
every tower, the transposition being effected by crossing 
the loops in the two wires between the strain clamps on 
either side of the tower, one loop being given more slack 
than the other. 
the wire and gives a thorough running transposition with 
the minimum number of joints. The wire is made from 
special large ingots so as to get lengths of one-half mile 


This method makes it unnecessary to cut 


or longer. The required splicing is done by the use of 7%- 
inch copper sleeves. Mention is made of these facts for the 
reason that the essential points of a telephone system are 
high conductivity, small number of joints, and high in- 
sulation with balanced electrical characteristics. The large 
size of wire used also furnishes the mechanical strength neec- 
essary in stringing the wire with spans equal to the tower 
spacing to prevent excessive tension under severe load con- 
ditions due to ice and wind. 


08 | Fig. 4. TELEPHONE Boor INSTALLED ALONG TRANSMIS- 


sion LINE. 
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TELEPHONE BOOTH EQUIPMENT. 

The accompanying photograph, Fig. 3, shows one of 
the standard telephone booths. These booths are located 
every four miles along the line, or about every thirty tow- 
ers. It is simply a wooden frame building about 4 feet 
square, with a specially constructed 22,000 volt switch on 
the roof. This switch is made with horn gaps to ground 
set at approximately 3g inches, and the two poles operated 
simultaneously by means of a hand lever inside the tele- 
phone booth through a vertical pipe shaft. Inside the booth 
is an insulated platform, on which the operator may stand 
while closing the switch by 


left, tl 


moving the hand lever to the 
ius cutting the station in multiple with the line. As 
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soon as he finishes his conversation, 


TELEPHONE Circuits at Line Boorus. 


the switch is again 
opened, cutting the telephone from the line. It is apparent 
from the foregoing that the telephones in the booths along 


the lines are not connected to the line, except during the 
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time they are in actual use, and the equipment is, therefore, 
not endangered by surges or lightning along the line, nor 
is the talking of the cireuit impaired by having a number 
of stations in multiple with the line at all times. 

At numerous places along the line convenient to working 
erews, the telephone line is sectionalized to facilitate the 
location of trouble. At the intermediate substations 22,000 
volt, double pole switches are used for this purpose. 

TELEPHONE SUBSTATION EQUIPMENT. 

There is installed between each of the telephone lines 
and ground just outside of the substation building a horn 
gap, and close to this gap a choke coil of about fifty turns. 
The lines are then carried into the building through double 
type entrance bushings to a G. E. 7,500 volt, double pole 
expulsion fuse. On the inside of this fuse there is con- 
nected between the two lines a small ball gap, so that, 


should one of the lines become grounded, a discharge will 
take place across this gap and reduce the potential on both 
telephone lines without endangering equipment connected 
thereto. About the mid-point of the line there is connected 
between the two wires and ground a drainage coil. This is 
nothing more than a 15 Kw. 2,400/1,200.—240/120 volt 
transformer with open secondaries and the mid-point of the 
primary windings connected to ground. 


It was necessary 
to use a large transformer to provide the necessary current- 
carrying capacity and with enough inductance to prevent 
the talking circuit from being impaired. 

When the drainage coil is not connected across the lines, 
the induced potential on the telephone wires to ground with 
one cireuit of the transmission line charged is about 5,000 
volts. The use of the drainage coil makes it possible to 
reduce this voltage to about 300 volts. 


Philadelphia Convention of the National 
Electric Light Association. 


HE Philadelphia convention of the National Elee- 

trie Light Association, held June 1st to 5th, has now 
passed into history, with particular features of interest due to 
conditions and cireumstaneces attending recent progress of 
electrical industries and the experience of thirty-six other 
meetings that have gone before. The attendance, consider- 
ing the geographical location of the meeting place, was nor- 
mal, being around 4,000. Aside from this fact, important 
as it is in estimating the success of the gathering, two other 
facts come to the minds of those who regularly attend the 
sessions of these conventions—first, that members took 
every opportunity to voice opinions, freely object to those 
of others, present experiences and make suggestions, never 
before possible, or at least decidedly hindered, due to a 
crowded program. This year the number of papers sched- 
uled for any meeting was held down so that they would tend 
im no way to shorten discussions. 
responsible for the arrangement was fully vindicated in the 
way the plan worked out, as shown in the report which 
follows. The second feature referred to was the nature of 
exhibits by manufacturing companies. Figs. 1 and 2 show 
the arrangement and character of booths. Very lttle 
heavy apparatus and equipment was on display, the booths 
being arranged in such a way as to suggest a visit on ac- 
count of real interest rather than a curiosity to learn why 
the wheels go around. One large manufacturing company, 
the Wagner Electrie & Manufacturing Company, occupied 
large space. without visible appearance of any commercial 
purpose, with the exception of the display of the com- 
pany’s trademark. During the entire convention the booth 
was seldom free from a erowd of visitors, and the com- 
pany’s representatives were kept busy as a reception com- 
It is altogether probable that the success of the 
arrangement and layout of the booths at Philadelphia this 
year will decidedly affect the nature of future exhibits. 


mittee. 


In what follows abstracts of papers and discussions are 
presented, arranged according to the natural department 
divisions of the industry as taken up in general, technical, 
hydro-electric, commercial, accounting and public policy 
sessions. 


The judgment of those ~ 


General Sessions. 


Regular convention work began promptly at 10 o'clock 
Tuesday morning, June 2nd, with President J. B. MeCall 
presiding. Hon. Rudolph Blankenburg, mayor of Phila- 
delphia, welcomed the members and guests to the city with 
most cordial remarks and interesting comments on electrical 
development in Philadelphia. Following this address, Pres- 
ident MeCall delivered the president’s annual address, in 
which he reviewed the work of the year. 

Reference was made to the membership growth during 
the year, the total membership at present in all classes be- 
ing 13,016. The decided increase in membership has been 
among individual Class B members, which now totals 10,817, 
President McCall showed that the 
pany sections have had a remarkable 
quently demand a broadening of the 
tion of the association, the change at last year’s conven- 


commercial and com- 
growth and conse- 


executive organiza- 


tion providing for four vice-presidents being a decided 
help. 

A modification of the work to be done at national con- 
ventions was referred to as supported by a number of 
members, in which the idea maintained is to confine the 
annual meetings to a few representatives from geograph- 
ical sections, these delegates to consider broad pelicies. The 
technical, commercial and other details that are now handled 
at conventions could then be taken care of at state conven- 
tions. No recommendation, however, was made in regard 
to this matter. 

Reference was made to the work of the public policy 
committee in dealing with broad questions affecting rela- 
tions with the public and with other public service organi- 
zations. In regard to regulation matters, President McCall 
said: 

“We cannot help but appreciate the 
this committee in its recommendations to the National Elee- 
tric Light Association in favor of properly constituted su- 
pervision and regulation in the industry.” 

In regard to governmental control, President MeCall 
said that the principle of governmental regulation 
through the medium of state commissions has been gen- 


foresight of 


286 


ELECTRICAL ENGINE! RING 


Juuy, 1914 


(Formerly Southern Electrician) 


erally adopted throughout the country, most of the states 
and 
thereby the operation of all public service companies. In 


in the Union now having’ commissions controlling 
the main the activities of these commissions have led to 
better understanding of relations between the public and 
the utility company. A general disposition has been shown 
to use wisely the powers entrusted to commission bodies and 
in their administration to safeguard the equities of all 
concerned. 

Special reference was made to the work of the rate re- 
search committee during the year and the influence the 
work and the recommendations of the committee will have 
for better standards in forms of contracts, applications, 
tariff schedules, rate principles, ete. Work of other com- 
mittees, including that of the accident prevention commit- 
tee, of the accounting committee, of the electrical salesman 
hand-book committee, and of the overhead line construction 
committee was mentioned. 

President MeCall, in conclusion, called attention to a 
needed change in the financial plan of the organization, in- 
asmuch as the income derived from members of all classes 
is not sufficient to carry on important work. He recom- 
mended the investigation of a plan which will warrant most 
liberal treatment of Class B members, at the same time per- 
mitting them to possess an independent interest by con- 
tributing to the work of the association through the medium 
of a membership fee. He said there should be a re-rating 
of the dues in Class A and D membership. 

The report of the committee on organization of the in- 
dustry, presented by Vice-President H. H. Seott, of New 
York, showed the following membership on June 2, 1914: 
Class A, 1,091; Class B, 10,817; Class C, 73; Class D, 250; 
Class E, 785; making a total of 13,016. During the year 
there has been a gain among Class A members of 42 and 
among Class B of 561. The number of Class B members 
in company sections is somewhat less than a year ago, and 
the number of geographic sections has not increased. 

The report of Secretary Martin, presented at this ses- 
sion, reviewed the growth of the monthly bulletin and the 
pubheation of other pamphlets and works of the associa- 
tion. It showed that 4,150 copies of the Meterman’s Hand- 
book have been sold, a new handbook on overhead line con- 
struction of 900 pages, and a new pocket size loose-leaf 
salesman handbook issued during the year. The rate re- 
search bulletin has reached its fifth volume, with 583 sub- 
seribers. 

The report of the insurance expert, presented by W. 1. 
Blood, Jr., of Boston, referred especially to the importance 
of two matters to come before the fire underwriters in New 
York City next Mareh—namely, the revision of rules on 
constant potential pole lines of over 5,000 volts, and on 
the use of renewable and refillable fuses. The work of in- 
spection bureaus and the examination of central station 
properties with a view of reducing liability of fires and in- 
surance premiums was touched upon. 

The report of the committee on progress by Seeretary 
T. C. Martin was full of interesting data and information, 
making it, as usual, a masterpiece of its kind in summing 
up the technical, commercial and other features of progress 
in the central station industry. The advance in all fields 
was touched upon, such as lamps, lighting, electric vehicles, 
electric heating and cooking, railways, industrial usage of 
electricity, electric pumping and ice making, signs and 


slogans, and electricity on the farm, and miscellaneous ay)- 
plications of electrical energy. 

The report on the question box by S. A. Sewell, the 
assistant secretary of the association, showed that during 
the year 254 new questions had been. published, with 1,296 
answers coming from 746 contributors. 

The interesting paper of this session was delivered by 
Mr. Paul Lupke on “Safety First.” This paper was up to 
Mr. Lupke’s well-known standard, and will form an addi- 
tion to the classic papers already presented by him at pre- 
vious conventions. The author appeals to the rank and file 
for the development of the convention spirit, and points 
out various causes for the lack of this spirit. “The man 
who ean keep his head level in an emergeney and instantly 
recognize a true Carnegie medal occasion that demands 
taking a risk is a real hero. Nowhere else does dire tragedy 
tread so closely and so frequently upon the very heels of 
the supposedly harmless fun than in the working out of a 
practical joke,” said he. 

REPORT ON PUBLIC POLICY. 

The second general and executive session was 
Wednesday evening. At this time the report of the public 
policy committee was read by Mr. Samuel Insull, of Chi- 
cago, in the presence of a number of noted electrical men, 
including Thomas A. Edison, Charles F. Brush, Frank J. 
Sprague, E. W. Rice, Jr., Guy E. Tripp, Frederick Nich- 
ols and T. N. McCarter. After reading the report, Mr. 
Insull spoke of the interests of the central station industry 
as being bound up with the prosperity of the country at 
large. The amount of current used in any community de- 
pends upon the business conditions in that territory, and 
yet so rapid has been the growth of the industry that ex- 
pansion takes place even in periods of depression. The 
older of the public service utilities, he said, whose business 
has more nearly approached the point of saturation, are 
much more sensitive to general business conditions. He 
called attention to the seriousness of any legislation whici: 
raight be attempted by the national Congress with intent to: 
limit the areas that might be served by the central station, 
vet he made it plain that the business is necessarily sub- 
ject to regulation either by state, national or miunicival 
bodies. It is naturally a monopoly and can be most eco- ~ 
nomiecally operated when the greatest diversity of service 
is permitted. In England, by the act of 1884, the electric 
light and power business received such a check that, if if 
had oceurred in the United States, we would now be meet- 
ing by tens and twenties insead of by thousands, said Mr 
Insull. “We must come before the people with a clean-eut 
reason for existence, frankly presenting the economics of 
our business, showing the natural advantages to the com- 
munity of monopoly, and pleading for the fullest inter- 
change of energy between geographic areas.” 

Following the report of the public policy committee, 
exercises in celebration of the thirtieth anniversary of the 
First International Conference and the First International 
Electrical Exposition at Philadelphia in 1884 were held. 
Mr. E. W. Rice, Jr., president of the General Electrie Con.- 
pany, spoke on electrical conditions existing in the year 
of the Philadelphia exhibit as compared with present-day 
development. He said that not a trolley car was.in exist- 
ence, and that the highest potential employed was 2,000 
volts, with the largest electric generator, the “Kdisen 
Jumbo,” rated at 1,200 sixteen candle-power lamps. ‘The 


held 


Juny, 1914. 


ELECTRICAL ENGINEERING 


287 


(Formerly Southern Electrician) 


Fie. 1. 


electric motor was just coming into use, less than 500 horse- 
power having been applied. 

Mr. Charles F. Brush, famous for his are lighting sys- 
tem, gave some interesting reminiscences of his experi- 
He reviewed the early days 


of electric lighting, touching upon the essential points in- 


ments with electric lighting. 


volved, and concluded by saying that at the present day 
the industry has grown so as to be capable of absorbing 
capital at the rate of one and one-half million dollars every 
working day. 

Mr. Frank J. Sprague spoke on railways, past and 
future, referring to the installation of the electric street 
ear line in Richmond, Va., in 1887. He referred to the 
feeling when electricity was substituted for steam on the 
New York elevated railways in 1890, and said that the cen- 
tralization of generation with interconnected transmission 
lines following the railway right of way is now a certainty, 
and with it electrification of railways will follow. He also 
referred to electrical signal work and the necessity for 
automatic braking. 

At the final session on Friday morning Mr. H. H. Scott 
reported the awards of the Doherty medal and the Harriet 
Billings cash prize, given for meritorious papers prescated 
before company sections. The first was awarded to Harold 
Goodwin, Jr., of the Philadelphia Electric, and the sec- 
ond to H. B. Gear, of the Commonwealth Edison, of Chi- 
cago. The committee recommended further that these pa- 
pers be published in the proceedings of the association. 


Following the awards, Mr. Wakeman outlined the pur- 
poses of the Society for Electrical Development, and Mr. 
Martin gave the report of the committee on memorials. 


In speaking on the constitutional amendments adopted, 
President MeCall mentioned readjustments desirable for 
Class D members. He also stated that about 50 per cent 
of the revenue of the association was derived from the dues 
of employes. He gave it as his opinion that this was not 
right, but that the expense should fall largely on the mem- 
ber companies as those most directly benefited. 


ONE OF THE AISLES ON THE Exuipit FLoor oF THE BEeLLEvUE-STRATFORD Hore. During N. Hy LL. A: 


CONVENTION. 


In offering the resolutions, Secretary Martin made spe- 
cial mention of the railroad and hotel facilities, especially 
the accommodations provided by the Bellevue Stratford, the 
courtesy of the daily and technical press. Mayor Blanken- 
burg and other city officials, the president and other offi- 
cers of the Philadelphia Electrie Company; also of the 
work of Mr. W. C. Eglin, the convention committee and 
the exhibition committee. 

Thanks were also extended to the Franklin Institute, 
and to Messrs. Thomas A. Edison, Frank J. Sprague, Chas. 
F. Brush and E. W. Rice for interest and participation, 
and the convention voted to send a telegram to Miss Har- 
riet Billings in token of the good wishes of the associa- 
tion. 

The nominating committee named the following as offi- 
cers for the next year, and each was elected: President, H. 
H. Scott, Doherty Operating Co., New York; vice-presi- 
dents, E. W. Lloyd, Commonwealth Edison, Chicago, 
Il; H. A. Wagner, Consolidated Gas, Electrie Light & 
Power Co., Baltimore, Md.; L. D. Gibbs, Edison Electric 
Illuminating Co., Boston; J. S. Bleeker, Columbus Power 
Co., Columbus, Ga.; treasurer, W. F. Wells, Edison EHlec- 
trie Illuminating Co., Brooklyn; seeretary, T. Commerford 
Martin. Members of executive committee, Paul Spencer, 
Philadelphia; A. C. Einstein, St. Louis; Walter Neumiller, 
New York. 

After a few remarks from the newly-elected president, 
the association adjourned to meet at San Francisco in 
June, 1915. 

While President-elect Holton Henry Seott is not yet 
40 years of age, having been born in September, 1874, he 
has been identified with and responsible for as much real 
association work as any member of more years. His work 
as chairman of the organization committee of the associa- 
tion during the past five years has brought his ability into 
prominence, and his election is just recognition of a very 

increase in number of 
Besides acting in this ea- 


remarkable record—namely, an 
members from 3,000 to 15,000. 
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pacity, he has been a member of the executive committee 
for three years and a vice-president for two years. 

Mr. Scott was born in Canada, coming to the United 
States in 1882, and getting his edueation in the High School 
of Ashland, Wis., and the University of Wisconsin, where 
he graduated with the degree of B. S. Since his gradua- 
tion in 1896 he has been in the employ of Henry L. Doherty 


Houton Henry Scorr, PRESIDENT-ELECT OF NATIONAL 
Evectric Ligut ASSOCIATION. 


at Madison, Wis., four years, then at Lincoln, Neb., two 
In 1905 he 
returned to Madison, Wis., as general superintendent of the 


years, and at San Antonio, Tex., three years. 


Madison Gas & Electric Company, and in 1905 went to 
New York as chief engineer for Henry L. Doherty & Co. 
to examine all properties owned and taken over by the com- 
pany. His present position is general manager of the 
Doherty Operating Company, which has to do with 104 
properties in all parts of the country. 


Commercial Sessions. 


The first commercial session was opened on Tuesday 
afternoon with an address by Chairman T. I. Jones, of 
Brooklyn, who briefly outlined the growth, present status 
and future purposes of the commercial section, which started 
in 1910 with 163 members and now has a total of 1,460. 
The additional dues required of commercial department 
members have retarded its growth, and it was proposed 
at this meeting to amend the constitution, which action was 
taken later at an executive session, so that each member 
pays only the dues for general membership, yet is entitled 
to membership in a geographical and also in either the ac- 
counting, technical or commercial national sections. 

Reports of the finance committee by Mr. E. L. Calla- 
han, of Chicago, and of the membership committee by J. 
F. Becker, of New York, were next presented. 

The report of the committee on publications wag pre- 
sented by Douglass Burnett, of Baltimore. He spoke of 


the publications issued during the year on such topies as: 


“store service,” “church lighting,” “ornamental street light- 
ing,” ete, of which 130,000 copies have been issued. 
As yet, however, only about 13 per cent of the member 
companies have availed themselves of the work of this com- 
The latest production is in the shape of thirteen 
pieces of literature designed to form a follow-up series to 
be mailed to non-customers at stated intervals. There is a 
very large undeveloped residence business awaiting the cen- 
tral station. A census in a territory representing a popu- 
lation of eleven million showed 425,000 unwired houses. At 
this rate there would be over a million in the United States. 
These publications are furnished to member companies at 
simply the cost of printing. 


mittee. 


During the discussion on this report, Mr. Learned, of 
Chicago, told of the benefits derived by his company from 
the circulation of a publication known as “Electricity in 
the Home.” Mr. Donkin, of Pittsburg, said that his com- 
pany has advertised that, on request, applicants would be 
furnished with a pamphlet describing the uses of electricity, 
and received numerous mail, phone and personal call re- 
quests for same that could be traced into new business from 
the resulting publicity and education. 

Mr. Young, of Newark, spoke of the lack of machinery 
for the purpose of cireularizing, stating that there should 
be a bureau in charge of this work. 

Mr. Pullen, of St. Louis, eriticised the advertising matter 
as being written too much from the central station point of 
view, and thought it should be aimed more at the housewife. 
There was also the eriticism that the advantages of electric 
light were slighted in the preparation of this series. Appli- 
anees offer a good argument in some cases, but the business 


has been built up on the lighting load, and this should be 


emphasized. 

Following this discussion, Mr. Chas. J. Russell de- 
seribed the new commercial handbook, which consists of 
1,500 sheets, 4 by 7 inches, with a desk file in which the 
sheets may be kept in order. The sheets are printed in four 
colors, to designate data on power, lighting, heating, or 
electric vehicles. They are also numbered according to the 
decimal system, and classified according to trades and kinds 
of business. In discussion, Mr. Seelman, of Brooklyn, 
stated that the value. of the handbook depended alto- 
gether on the use that was made of it. He urged man- 
agers to become familiar with it as well as recommend it to 
their salesmen. Mr. Macbeth explained some points in con- 
nection with the indexing. 


The report of the committee on education was read by 
Fred R. Jenkins. It indicated a demand for educational 
work and outlined a course of study, consisting of sales- 
manship, power and lighting applications, merchandising, 
rates, wiring and general information. The committee had 
sent out requests for opinions to a large number of com- 
panies, and the majority of the replies showed interest, but 
a wide difference of opinion as to the best methods. Some 
favored correspondence schools; others a course prepared 
by the committee; others lectures with examinations, ete. 
The committee recommends that the most effective way of 
giving this instruction is by means of lectures by the heads 
of departments, on which the employes shall take notes 
and be required to take examinations. Oceasional lectures 
by outside authorities should also serve to add interest. 

It was suggested, during the discussion on the report, 
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that the handbook be used as a basis of instruction, supple- 
mented by lectures. Another spoke of the change in the 
way of handling mén. A few years ago solicitors were fed 
from a spoon, but now it is put up to the man that if he 
wants to keep his job he must know his business. 

Mr. Lloyd, of Chicago, spoke of the work of the Chicago 
Central Station Training Institute, maintained jointly by 
four companies. This is a night school, and the men pay 
for their tuition. These men make the best salesmen in the 
industry. Mr. Hart, of the Northern Illinois Utilities Com- 
pany, spoke of the necessity of having men who ean work 
without supervision in their widely scattered territory. He 
has been using the men from this school and finds that they 
excel as business-getters. Mr. Brown, of the New York 
Edison, suggests written lectures, but oral examinations. 

The report of the committee on rate research was read 
by E. W. Lloyd, of Chicago. It discussed in the main the 
factor in rate making known as the “value of service,” 
which takes up a consideration of the rate at which the eus- 
tomer can serve himself or be served under free but not 
destructive competition. The committee stated that while 
the cost of service was often hard to estimate, the value of 
same was often a more satisfactory basis for rate making. 
A further point was made that after all the business that 
can be secured at a given rate is taken on, additional busi- 
ness might he taken at a lower rate without injustice to 
existing customers. There is a test of value according to 
use, as, for example, power rates as distinguished from 
lighting. There is also a difference of value according to 
time and place, such as summer and winter load, or current 
delivered at the power house as compared with that deliv- 
ered at a distance. The trend of the discussion was to the 
effect that any attempt to get away from the cost of service 
as a basis for rates would be looked upon by the public 
service commission as a return to the old principle of “all 
the traffie will bear.” In the end the value of service de- 
pends closely upon the cost of service plus a reasonable re- 
_ turn, since free competition will reduce rates to this point, 
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and destructive competition will,force them below it. It is, 
therefore, between these two limits that the central station 
must make its rates. 

Mr. H. L. Seherek, of Poughkeepsie, N. Y., urged that 
the committee get data on rates and costs of street lighting 
service and present them in its next report. In summing 
up Mr. Lloyd stated that the value of service had been ree- 
ognized by the Massachusetts commission, and that other 
bodies have incorporated the same principle in their de- 
cisions. 

The report of the lamp committee was presented by 
F. W. Smith, chairman. 


fully statisties of lamp sales in 1913. 


As usual, this report discussed 
Over 100,000,000 
lamps were marketed last year, an increase of 59 per cent 
over 1907. Many changes in the proportion of different 
kinds are apparent. The tantalum lamp has decreased to 
less than 1/10 per cent of the total. 
decreased slightly in percentage last year, while the tungsten 


The Gem lamp also 


lamp sales are going upward by leaps and bounds, being 
now over half of the total. 
were also analyzed as to size. 
29 per cent, while the 25 to 60 watt sizes, inclusive, cover 
72 per cent of the tungsten lamp sales. Supplementing this 
report, some interesting questions and answers typical of 
practice in the matter of lamp renewals were given. 


The sales of tungsten lamps 
The 25 watt size leads with 


Following this report, Preston S. Millar, of the Elec- 
trical Testing Laboratories, New York City, gave a demon- 
startion of a number of lighting units. He exhibiled a 
collection owned by the Franklin Institute containing types 
of lamps manufactured from 1880 to the present. These 
included the bamboo filament, the carbon and metallized car- 
bon, the tungsten, and the non-vacuum metal filament types. 
He further exhibited the smallest and the largest of the 110 
volt tungsten lamps, from 10 to 500 watts; the non-vacuum 
or “type C Mazda,” from 400 to 1,000 watts; also the larg- 
est and the smallest metallic filament lamps made, varying 
from the 1/10 watt, or “grain of wheat” lamp, to an ex- 
perimental lamp of 2,500 watts. He also showed some of 
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the “type C” lamps that had been burned a number of hours 
to show that the blackening with age took place in the neck 
of the lamp, instead of all over the interior surface, as is 
the ease with the exhausted lamp. Other lamps were also 
shown in which the bulb had been ruled with fine lines, 
thus apparently drawing out the filament by refraction. 


Turning to larger lighting units, the D. C. carbon are, 
the D. C. 10 amp. flamer, at .5 w. p. ¢.; the gas filled Mazda, 
in a lighting fixture at .75 w. p. e.; the quartz lamp, at .6 
w. p. ¢., and the magnetite lamp, at 1.0 w. p. ¢., were shown 
in operation. Improvements in the magnetite lamp are 
promised which will bring the consumption down to .7 
w. p. ec. Mr. Millar then exhibited an experimental form of 
Titanium earbide lamp which operates at 4 w. p. ¢., but 
which, as commercially used, will likely run about .65 
w. p. ¢. Finally the speaker exhibited an experimental 
lamp consuming 25 amp. at 110 volts. 


In diseussing the report, Mr. Howell, of Harrison, N. J., 
explained the effect of gas introduced into a lamp bulb. It 
lowers the temperature, affects the evaporation of the fila- 
ment, and changes the location of the discoloration. The 
cooling effect varies with the gas, the shape and thickness 
of filament. Other gases are now being tried. There is 
practically no upper limit to the sizes in which these lamps 
can be made. S. E. Doane, of Cleveland, spoke of the high 
degree of perfection and standardization to which the in- 
eandescent lamp has been brought as a result of cooperation 
of the N. E. L. A. Norman Maebeth called attention to the 
inerease in average candle power as shown in the report. 
This is a matter of education. Much can be done to encour- 
age the use of the larger units by a proper scaling of the 
prices. 

At the third commercial session held Thursday morning, 
{he report of the committee on interurban lighting of high- 
ways was read by Mr. Geo. B. Tripp, of Harrisburg. This 
committee found a great lack of information on this subject 
and a desire on the part of central station managers for 
information. The committee has made investigations in 
the neighborhood of Boston and Lynn, Mass., as to units 
suitable for this work. They recommend the use of a 100 
watt tungsten lamp as a small unit, and ligh candle power 
tungsten units and magnetite ares with refractors where 
larger units are desired. The discussion brought out varied 
opinions, but little in the way of information. Mr. Kelly, 
of Dayton, reported a few stretches of roadway from 1 to 
3 miles long lighted with 75 watt lamps every 300 feet. 
Mr. W. D. A. Ryan, of Schenectady, spoke of a plan for 
lighting a highway from New York to Buffalo. Mr. Ryan 
also described the proposed lighting for the Panama Pacific 
Exposition, which he has designed and will represent new 
applications. 

Following this report the delegates and guests were 
treated to an address from Elbert Hubbard, or Fra Elbertus, 
as he is colloquially known. His topie was “The Age of 
Co-Operation.” In his opening remarks he referred to 
Maeterlinck’s “Life of a Bee,” and recommended it as a 
study. “A bee alone,” said Mr. Hubbard, “has no intel- 
ligence, a bee alone makes no honey, for a bee alone is help- 
less. A hive of bees has a great intelligence; they are very 
close to some of the mysteries of nature; and they have 
solved problems that have baffled mankind. A man alone 
likewise has no intelligence, and the more points of con- 
tact he ean have with humanity, the better and wiser he 
will be. The badge of sanity is the ability to co-operate, 


to do team work. No man is so wholly right that he can 
say to the other fellow, you are wholly wrong. Getting 
together is a matter of mere psychology.” Mr. Hubbard 
said that success in business is due to a combination of 
work, play, study and laughter mixed wih love. “The busi- 
ness world,” said he, “is adopting the motto ‘Truth,’ and men 
are learning that dollars are but the counters in the game 
of life. Any man who makes two grins grow where only 
a grouch grew before will get paid for his effort. We are 
all down on a payroll.at a certain equal basis per day and 
if we are not getting the full amount of this basis it is be- 
eause we are costing our employer something for super- 
vision. We have passed through the ages of feudalism 
and competition and now entering the age of co-operation.” 

The report of the committee on non-peak and high load 
factor busines,s was presented by Geo. H. Jones, of Chica- 
go. Interest and depreciation is a greater factor in the 
cost of electric service than the price of coal, and hence 
load factor becomes of great importance to the central sta- 
tion. High load factor was defined as that of 30 per cent 
and upwards, while non-peak business was defined as that 


which can be taken on without additional plant investment. 


Various lines of business were discussed and data given on 
operation. Vehicle battery charging which is done during 
the small hours of the morning is perhaps the most profit- 
able of any load that can be secured. The small business 
in this line has not been reached. It is believed that by 
making a fixed charge per month plus a small mileage 
charge that a larger amount of this business can be secured. 
Figures on ice-making were given. In Chicago there are 
five ice plants now being constructed which will make a 
total of 15 using central station current. The consumption 
is half a ton per year per inhabitant. During last year 
166,000 tons of ice were made in Chicago. It was the opin- 
ion of the committee that office buildings could be taken 
on during the summer when steam was not needed for heat- 
ing, with advantage both to the central station and the own- 
ers of the buildings. 

There was a good deal of discussion in regard to this 
point. Mr. Stephenson of Brooklyn and others seemed 
to feel that to take on the load of an office building during 
the summer was an admission that isolated plant operation 
was cheaper during the winter, and that even present eus- 
tomers for all-year operation might be influenced to start 
up their plants again during the winter. Others, however, 
seemed to think that the summer operation by central sta- 
tion service might prove so attractive that it would afford a 
strong argument for all-year service. At any rate, if there 
is business that the central station cannot profitably take. 
it may as well be admitted. Further discussion turned on 
the hours of labor, and whether manufacturers can afford to 
alter the hours of work so that the power load would not 
overlap the lighting peak for the sake of getting off-peak 
power rates. One company mentioned found it profitable 
to shut down an hour earlier in winter to gain the lower 
rates offered. 

The first part of the report on wiring existing build- 
ings was presented by the chairman of the committee, R. 
8. Hale, of Boston, who spoke of the large amount of busi- 
ness to be obtained alone this line. The main aids to get- 
ting this business are to solicit it vigorously, enlist the co- 
operation of contractors, and to have, if possible, a simple 
schedule of costs on the basis of outlets, so that a solicitor 
can close up a wiring agreement without delay. 
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The second part of this report dealt with inexpensive 
wiring methods in Europe, and was read by S. E. Doane. 
European companies have gone a great deal further in the 
matter of getting small customers than we have in this 
country. The wiring is run exposed in neat two-wire, flex- 
ible, metal-covered conductors at a considerably less cost 
than is possible here, using approved material. The cur- 
rent is sold mostly on the controlled flat rate system, using 
what are known as “current limiters.” The proposition is 
financed by the central stations, the user paying a rental 
for the wiring slightly above the interest on the investment 
cost. By means of these methods, the European companies 
have secured thousands of very small residence customers, 
whose aggregate consumption is considerable. 

In discussion, the remark was made that the Under- 
writers, by requiring expensive construction, are rendering 
the cost of electric light prohibitive to many persons who 
could otherwise be obtained as customers. Speaking for the 
Underwriters, Mr. J. E. Latta, of Chicago, assured the sec- 
tion that the Underwriters desire to encourage the use of 
electrie service. He stated that the N. E. L. A. or any 
other electrical organization having an interest in the mat- 
ter are at liberty to attend the meetings of the committee 
that formulates the National Code and to express their 
opinions. Mr. Donkin, of Pittsburg, stated his experience 
with the excess indicator over a period of three years. His 
company has 48,000 customers, of which 3,000 are on con- 
trolled flat rate. This business yields a revenue of $60,000 
per year. There are about 48,000 unwired houses in the 
territory. One contractor wired from 800 to 850 houses 
at a cost of less than $10,000. The reports of others hay- 
ing had experience with the excess indicator would indicate 
that from 25 to 30 per cent of the flat rate customers soon 
desire a change to meters. 

Following this discussion, there was a report and dis- 
cussion on the question of standard plugs and receptacles. 
The commitiee had not been able to persuade manufacturers 
to get together, due to patent situations. In the discussion 
it was brought out that the Underwriters were reluctant in 
allowing receptacles to go on lighting cireuits, with the re- 
sult that the customer attaches heating devices to the lamp 
sockets, thus introducing a liability of more trouble than if 
receptacles were used. In order to encourage the use of 
appliances, small receptacles should be allowed to go freely 
on lighting cireuits. Mr. Young, of Camden, recommended 
the wiring of the kitchen and dining room on a separate 
cireuit, using No. 10 wire. 

A report on electrical merchandising and advertising 
was presented by P. H. Kemble, of Cincinnati and was di- 
vided into three parts. In the first part suggestions were 
given on organization and management of appliance de- 
partments, plans of show rooms, records, ete. The commit- 
tee favored selling appliances at a fair profit and enlisting 
the co-operation of dealers and contractors. In the next 
section examples are given of successful copy used in ap- 
pliance campaigns, together with a general synopsis of 
advertising principles. In the third part suggestions for 
the training and handling of the sales force, and a list of 
books and other literature dealing with the subject of adver- 
tising, were presented. 

In the discussion some good points were briefly brought 
out. Mr. Learned, of Chicago, said that with 18 show 
rooms, covering a territory populated by 50,000 people, 
that nearly 8,000 appliances had been sold during the year. 


Mr. Dodd, of New York, spoke of the advantage of arous- 
ing the general public interest in the uses of electricity. He 
urged members to join the Society for Electrical Develop- 
ment and aid in its work. 


Technical Sessions. 

The first technical session was opened Tuesday after- 
noon at 2:30, with W. F. Wells, of Brooklyn, presiding. 
The report of the committee on meters was abstracted by 
Chairman P. H. Bartlett, of Philadelphia, which report 
covers 149 pages and takes up progress in design of meters 
during the past year, as well as some public utility regula- 
tions and laws covering meters. The committee mentioned 
the increasing interest throughout the industry in demand 


meters of all types. A classification of maximum demand 
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services was also presented, as well as recent improvements 
in meters of the Sangamo, Hsterline, Westinghouse, Gen- 


eral Electric and other meter designs. The discussion on 
this point brought out the importance of securing a cheap, 
reliable type of demand meter. 

The report on grounding secondaries was presented by 
W. H. Blood, Jr., of Boston, and showed that out of 575 
companies responding to inquiries, only 325 have grounded 
secondaries. It has been learned that the larger companies 
use grounded secondaries, and the committee urged that 
smaller companies follow suit and avoid the risk involved 
in not following the practice. The character of grounds 
to be used was touched upon and grounding to water pipes 
recommended wherever possible. 

During the discussion of the report, Dr. Steimmetz said 
that failure to ground secondaries is liable to be held as 
criminal negligence in case of an accident resulting from 
an omission of this practice by central stations. Engineers 
universally agree to the efficiency and merit of the water- 
pipe ground. 

The report of the committee on electric measurement 
was presented by Dr. E. E. F. Creighton, of Schenectady, 
in the absence of Dr. A. E. Kennelly. This report took up 
the history leading to the adoption of an international 
standard of electrical conductivity of copper by the Inter- 
national Electrotechnical Commission of Berlin, Germany, 


in September, 1913. 
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This report was followed by an address on the electrical 
vehicle by Dr. C. P. Steinmetz. Dr. Steinmetz talked to a 
large audience and discussed the past, present and future 
of the automobile, contrasting the development of bicycling 
as a sport with the use of the motor vehicle as such. He 
predicted that in the same way the bicyele has become a 
business proposition, so in the future will the automobile 
become largely a device used in a business way. He said 
that when this time is reached, high speed and long mileage 
characteristics in connection with motor vehicles will be no 
longer of importance on account of the fact that high speed 
and long mileage within a restricted territory effect no 
saving. He said that the average physician rarely covered 
more than ten to twenty miles per day, and that, on account 
of these facts, the electrical vehicle possessed characteristics 
that tend to make it superior to the gasoline car for such 
usage. He took up the possibilities for the central station 
in the promotion of the electrie vehicle, advising that the 


station take care of cars of this kind rather than leave such . 


work to a private garage. He estimated that the average re- 
charge at 50 per cent of capacity of batteries for 1,000,000 
ears throughout the country would represent a load of 
1,506,000,000 kilowatt hours per year and an income at a 5 
cent rate of $75,000,000. The demand for electric truck 
service, he stated, should equal that of the smaller business 
and pleasure cars. 

In regard to practical features in connection with caring 
for electrical vehicles, Dr. Steimmetz believes that at a rate 
of $10.00 per month it would be possible for the central 
station to garage and eare for electrical vehicles of the 
lighter type and enter into strong competition with the 
horse and gasoline car. 

The second technical session was held \Wednesday morn- 
ing at 10 o’clock, and opened with a report of the commit- 
tee on electrical apparatus, read by Chairman L. L. Elden, 
of Boston, Mass. This report contained 82 pages, and re- 
viewed the progress in the design of electrical equipment 


for power plant, substation and distribution service. It ° 


took up such matters as temperature measuring’ devices, 
large capacity rectifiers, the application of electrolytic ar- 
resters through synchronous converters, the nomenclature 
and transformer connections, preliminary work on switch- 
board manual, and a sub-committee report on the proposed 
revision of A. I. E. E. standardization rules. 

A paper was next read on temperature and its effects 
on power capacity by F. D. Newbury, East Pittsburg, Pa. 
The paper had to do with internal temperature conditions 
in large alternators, and gave test data under service condi- 
tions, with deductions as to safe temperatures for various 
classes of installation. 

The report of the committee on underground construe- 
tion was next presented by L. L. Elden. ‘his report cov- 
ered in a general way underground distribution, and in- 
eluded sub-committee reports on alternating current sys- 
tems, underground transformers, high tension cable joints, 
eable protection and manholes, low cost underground dis- 
tribution systems, data on high tension cables, burn-outs, 
ete.. A discussion on this paper ineluded experiences of 
companies in installing underground systems and the diffi- 
culty in securing suitable ventilation in manholes contain- 
ing 300 Kw. aud upwards in transformers. 

The report of the overhead line construction committee 
was read in brief by Thomas Sproule, of Philadelphia. The 


material presented was a revision of a portion of the 1911 
report covering primary and secondary line construction. 
The report is a part of an 800-page handbook on overhead 
The hand- 
book contains much data on methods and material, and eon- 
siderable space is devoted to the general subjects of wooden 
pole line construction. 


line construction, prepared by a sub-committee. 


Steel tower construction has not 
as vet been featured. The work of the committee was com- 
plimented and a resolution introduced extending the thanks 
of the association to the committee for its painstaking 
efforts. On account of later reeommendations of the com- 
mittee, it was also moved to reseind the qualified approval 
of the 1911 report, and that the question of voltage limita- 
tion be eliminated from any recommendations or reports of 
any committee of the association. A resolution embodying 
these points was carried by a large majority. 


Hydro-Electric Sessions. 


The first hydro-electric and transmission session was 
opened by the address of the chairman, W. W. Freeman. 
Mr. Freeman referred to the report of Secretary Martin 
on the progress of the hydro-electric and transmission sec- 
tion, stating that this report covered the essential details. 
He said that after careful consideration the executive com- 
mittee had decided that there was no advantage in continu-~ 
ing the hydro-electric and transmission section as a distinct 
organization on acount of the limited possibilities, believing 
members can secure larger benefits if the work proposed 
for the section be handled by special committees, similar to 
the public policy committee. This suggestion of the execu- 
tive committee was accepted. 

Secretary Martin next presented an abstract of the re- 
port of the committee on progress, in which reference was 
made to developments that have taken place recently in 
making transmission possible over long distances. Data on 
recently completed hydro-electric installations and trans- 
mission systems in this country and abroad, and the essen- 
tial features in transmission line practice, design, ete., were 
touched upon in the report. Three of the papers scheduled 
for this session were then read and discussed jointly. These 
papers were as follows: The Nature of Electrical Dis- 
turbances in Transmission Work, by G. D. Rushmore, of 
Schenectady; Data on Modern High Voltage Tranmission 
Systems, by Selby Haar, of New York City; and Water 
Power Plant Economics, by O. B. Caldwell, of Portland, 
Ore. 

The first paper took up disturbances caused by high 
currents and those eaused by high voltages. It was pointed 
out that the destructive effects of high current may be re- 
duced by increasing the reactance in the circuit, by provid- 
ing external power limiting reactances, and by sectional- 
izing through selective switch devices. The use of syn- 
chronous condensers and automatic voltage regulators was 
mentioned for regulation of modern transmission systems 
of high voltage. The use of the aluminum cell, lightning 
arresters as a protection against high voltage disturbances 
where excessive voltage occurs between the phase conductors 
or between the phase conductors and ground, was also 
mentioned. Protection against disturbances due to high 
frequency is being studied, and the committee advised the 
insulation of both end turns of winding and individual 
group coils. 
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The second paper mentioned was a collection of data on 
transmission lines operating at voltages of 70,000 and 
higher. At present 31 systems are in operation at 100,000 
volts or higher and 56 at 70,000 volts or higher. The paper 
on power plant economy, by O. B. Caldwell, presented con- 
siderable information in the form of curves on investment 
charges and operating costs for steam and hydro-electric 
plants. It also discussed the different types of steam and 
hydro-electric plants and the merits of each. The discus- 
sion brought out the fact that it is usually more expensive 
to develop storage capacity than to install an auxiliary 
steam power plant. 

The session was closed by a lecture on hydro-electric 
development in California by H. J. Lisberger, of San Fran- 
cisco. The speaker took up conditions in connection with 
some of the large hydro-electric systems in the West, and 
deseribed some of the conditions which make possible large 
generating capacity on the Pacifie coast. Views of Panama- 
Pacific Exposition buildings were also shown. 

The second hydro-electric session was held jointly with 
the third technical session Thursday afternoon. At this 
time the report of the committee on prime movers was pre- 
sented in abstract by J. B. Klumpp, of Philadelphia, and 
J. F. Vaughn, of Boston. Aside from matters of standard 
practice in steam and water power stations, the report dealt 
with the experiments made at St. Louis, using oil under 
boilers. It also discussed a cinder-catching device used by 
the New York Edison Company, which causes flue gases 
to impinge against a wet baffle plate. The use of the steam 
flow meter was mentioned and the statement made that the 
best results can be obtained when the steam flow meter is 
supplemented with a good feed water regulator. 
practice and tendencies were taken up. 

The ‘Selection of Hydro-Electrie Turbines, by Charles 
Y. Seastone, of Madison, Wis., was next read by W. N. 
Ryerson. The author of the paper made the statement 
that, on account of lack of proper data on different types 
of water wheels, turbine equipments have been installed 
not always suited to operating conditions. The report ex- 
plained the essential characteristics of turbines and the fea- 
tures required for particular service. 

The report of the committee on street lighting was next 
presented by J. W. Lieb, of New York City. This report 
reviewed work done by the committee since its appointment 
in 1898. The committee has made arrangements for the in- 
stallation of a variety of street lighting equipment, and a 
study is to be made of a varied nature. The subject is to 
be approached from a psychological standpoint and an en- 
deavor made to observe in this way adequate illumination. 

The report of the committee on accident prevention, by 
M. J. Insull, of Chicago, was next presented, and gave in- 
structions to members of the association on safety first 
problems. Blanks for reporting accidents and methods of 
tabulating causes and results were discussed. A motion pic- 
ture film was displayed contrasting careful and careless 
methods in line work, suggesting the use of insulating 
shields or. covers when possible. The safety movement 
was strongly recommended by the committee. 


Foreign 


Accounting Sessions. 


The first accounting session was held Tuesday after- 
noon, and opened with an address by the chairman, H. M. 
Edwards. Mr. Edwards outlined the work of the year, and 
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said that the time has come for the accounting committee 
to determine upon an organization that will be more repre- 
sentative of the industry. At the present the president of 
the association selects the committee, and Mr. Edwards sug- 
gested that the delegates attending the convention be per- 
mitted to select their own officials. He said that the most 
important work of the accounting committee was the com- 
pletion and formal adoption of the classification. of ac- 
counts. He also suggested that special assessment of mem- 
bers of the accounting committee should be discontinued, 
and only the regular N. E. L. A. membership be required. 
A motion was made to this effect and passed. It was also 
moved and adopted that the committee be organized along 
national lines. 

The report of the library committee, presented by C. L. 
Campbell, stated that 7,380 forms had been received from 
127 different companies and filed according to size of city 
and aecording to topics of forms. 

The report on costs and statisties, by Thomas J. Walsh, 
took up methods used by the Commonwealth Edison Com- 
pany in studying expenses. This company has adopted the 
classification of accounts recommended by the N. E. L. A. 
and subdivided the accounts to meet its requirements. 

The second accounting session was held Wednesday 
morning, and opened with the report of the committee on 
uniform system of accounts. The report outlined the ten- 
deney in the classification of accounts, the classification be- 
ing a revision of one presented at last year’s convention. 
The classification is divided into construction, current asset, 
liability, reserve, income, operating and maintenance, com- 
mercial expense, new business, general expense, deduction 
from income and appropriation accounts. Discussion on 
this report brought up various practices in regard to hand- 


ling accounts of the different companies. The discussion 
was one which interested all, and on which a large num- 


ber had something to say. The report on uniform systems 
of accounts was followed by a paper on appraisals of elec- 
trie light and power plants by Dr. Jackson, of Boston. 

The third and last accounting session was held Thurs- 
day morning, and a paper on variations in publie service 
systems of accounting, held over from the previous session, 
was presented by E. C. Scovell, of Rochester. The author 
of this paper compared classified accounts from several 
states showing the differences. As an appendix to the 
paper, a tabulated list of the accounts investigated was pre- 
sented. 

The next paper was entitled “Accounting for Merchan- 
dise Sales,” by H. Z. Lomayer, of Baltimore, Md., followed 
by a paper on Suspense Accounts, by Frederick Schmidt. 
The first paper took up methods used by the Baltimore Con- 
solidated Company and outlined the routine for handling 
aecounts on the company’s books. The sale system is a 
duplicate-ticket plan, similar to that in vogue in large de- 
partment stores. The second paper took up suspense in 
two groups—first, those accounts of a doubtful nature, and 
those accounts commonly known as clearance or appor- 
tionment accounts. A description of all accounts was given 
and special reference made to keeping storeroom expense 
accounts, as well as other matters of a kindred nature. 

A paper on Mechanical Sorting and Tabulating Sys- 
tems, by F. A. Bireh, of Philadelphia, was next presented, 
and took up a system of accounting for purchases and dis- 
tribution of charges to classification expense accounts. The 
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The ma- 
chines afford a very valuable check on mathematical ac- 


use of tabulating machines was touched upon. 


euracy of the month’s work and make posting to ledgers 
Mr. Birch referred especially to distribution ac- 
counts and described the system used in accounting for pur- 


rapid. 


chases by the Philadelphia Electrie Company. This paper 
was followed by one on sorting and tabulating machines, 
with special reference to use on the distribution system 
work of the Edison Electric Illuminating Company, of 
Brooklyn. A code system of numbering is used to classify 
material and equipment used in transmission and distribu- 
tion. The paper pointed out that the use of code num- 
bers simplifies inventory taking, since the code is designed 
to indicate only such characteristics of the material as are 
required to estimate its unit value in reports of physical 
property. 

The last paper of the session was entitled “Purchasing, 
Storing and Accounting of Coal for the New York Edison,” 
by Charles R. I. Lehman. The paper was illustrated with 
lantern slides which showed the system of coal storage and 
lighting which permits the carrying on of such work at 
night. Transportation and cost records were explained 
and copies of forms shown. Coal is purchased by a yearly 
contract, and all coal not required for immediate use is 
stored in a yard of 150,000 ton capacity. Extensions are 
now being made to accommodate 300,000 ton capacity, and 
facilities are being provided to increase the unloading and 
reloading rate of 1,800 tons and 20,000 tons, respectively. 


Entertainment Features. 


The entertainment features of the convention were thor- 
oughly enjoyed by all. A large number visited Willow 
Grove Park on Tuesday evening, where a rejuvenation of 
the Sons of Jove was held. Later there was a special band 
concert and an exhibition of an electric fountain. In this 
fountain there were many separate jets of water rising to 
various heights and at different angles, each jet being inde- 
pendently illuminated by powerful rays of light of any de- 
sired color. The beam of light is directed not at the out- 
side, but inside of the jet, the internal reflection causing the 
illumination to follow the path of the jet until it is broken 
into spray, producing the effect of luminous and brilliantly 
colored liquids, each jet maintaining its own color through- 
out its course. 

On Friday afternoon about 200 of the delegates, among 
whom were many ladies, were entertained by a trip to the 
hydro-electric development at MeCall’s Ferry, on the Sus- 
quehanna River. The trip was made possible by Mr. Her- 
bert A. Wagner, vice-president of the Consolidated Gas, 
Electric Light & Power Company, of Baltimore. The party 
was divided into groups of ten, and cach group was con- 
ducted through the plant. At this point on the river there 
is a bend, and this fact is utilized to keep the ice out of the 
intakes, the ice being carried by its own inertia past the 
gates and over a spillway designed to take care of it. Seven 
units of 16,500 horsepower are in use. Excavation is being 
rarried on for the eighth, and there will ultimately be ten 
units. One line of No. 1 copper leads toward Laneaster, 
and another line of 300,000 ec. m. aluminum conduets the 
ereater bulk of the power to Baltimore. The dam is nearly 
half a mile long and 60 feet in height. The Baltimore line 
crosses the river with a span of 1,750 feet. 


Exhibits at Philadelphia Convention. 


American District Steam Company, North Tonawanda, N. Y.— 
Model of underground steam heating fittings. 


American Ironing Machine Chicago, Ill. — Ironing 


machines. 


Company, 


Barnes & Kobert Manufacturing Company, New Haven, Conn.— 
Pressed steel pole line specialties. 

Bell Electric Motor Company, Garwood, N. J.—Motors. 

James G. Biddle, Philadelphia, Pa—Measuring instruments. 

Carbolineum Wood Preserving Company, Wis. — 
Wood preservatives. 

Central Station, New York, N. Y.—Periodicals and books. 

Century Electric Company, St. Louis, Mo.—Motors and fans. 


Flint, 


Milwaukee, 


Copeman Electric Stove Company, Mich.—Electric stove 


and heating appliances. 
George Cutter Company, 
tures and ornamental posts. 


South Bend, Ind.—Street-lighting fix- 


Delta-Star Electric Company, Chicago, Ill—High-tension equip- 
ment. 


Harvey Deschere & Company, Hoboken, N. J.—Electric signs. 


Edison Lamp Works of General Electric Company, Schnectady, 
N. Y.—Reflectors, tungsten lamps. 


Edison Storage Battery Company, Orange, N. J.—Edison battery. 
Electrical Review Publishing Company, Chicago, Ill.—Periodical. 


Electric Service Supplies Company, Philadelphia, Pa.—Lightning 
arresters and insulators. 

Electric Storage 
battery plates. 

Electrical World, New York, N. Y.—Periodicals. 

Federal Sign System (Electrical), Chicago, Ill—EHlectric signs 
and household electric appliances. . 

G. & W. Electric Specialty Company, Chicago, Ill—Cable end 
bells, junction boxes, distribution boxes. 

General Electric Company, Schnectady, N. Y.—Reception booth. 

General Vehicle Company, Inc., Long Island City, N. ¥.—Recep- 
tion booth. 

Hubbard & Company, Pittsburgh, Pa.—Pole-line hardware. 

Hughes Electric Heating Co., Chicago, Ill—HElectrie ranges. 

Hurley Machine Company, Chicago, Ill.—Electrical devices. 

H. W. Johns—Manville Company, New York, N. Y.—Line equip- 
ment and supplies. 

Lombard Governor Company, Ashland, Mass.—Valves. 

W. N. Matthews & Brother, St. Louis, Mo.—Electrical specialties. 

Metropolitan Engineering Company, New York, N. Y.—Protected 
service and meter testing devices. 

National Lamp Works of General Electric Company, Cleveland, 
Ohio._-Graphical representation of losses in revenue from low-lamp 
voltage. 

Naugle Pole & Tie Company, Chicago, Ill—Pole equipment. 

Ohio Brass Company, Mansfield, Ohio.—Pin type and suspension 
type insulators. 

Otis Elevator Company, New York, N. Y.—Models. 

Philadelphia Electric Company’s Supply Department, 
phia, Pa.—Central station, high tension specialties. 

Philadelphia Electrical & Manufacturing Company, Philadelphia, 
Pa.—dAre lamps. 

Philadelphia Storage Battery Company, Philadelphia, Pa.—Vehicle 
lighting, sparking and starting batteries. 

Pittsburgh Transformer Company, Pittsburgh, Pa.—Standard dis- 
tributing transformers. 

John A. Roebling’s Sons Company, Trenton, N. J.—Sample boards 
of all kinds of insulated and bare wires and cables. 

Rumsey Electric Company, Philadelphia, Pa.—Meters. 

Sangamo Electric Company, Springfield, Ill—vVehicle, service and 
switchboard instruments. 

Simplex Electric Heating Company, Cambridge, Mass.—Electric 
heating devices. 

Southern Exchange Company, New York, N. Y.—Poles and cross- 
arms. 

Standard Underground Cable Company, Pittsburgh, Pa—Recep- 
tion booth. 

Wagner Electric Manufacturing Company, St. Louis, Mo.—Re- 
ception booth. 

Western Electric Company, New York and Chicago.—Household 
electric devices. 

Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa.— 
Indicating and switchboard instruments. 

Westinghouse Lamp Company, Pittsburgh, Po.—wNitrogen filled 
and tungsten lamps. 

Westinghouse Machine 
booth. 

Weston Electric Instrument Company, Newark, N. J.—Switch- 
board and portable indicating instruments. 


Battery Company, Philadelphia, Pa.—Storage 


Philadel- 


Company, Pittsburgh, Pa.— Reception 
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Selection, Care and Operation of Carbon 


Brushes 


BY E. H. MARTINDALE, E. E.. MEMBER A. I. E. E. 


Section 3. Commutator Slotting for Railway and 
. Industrial Motors. 

HE practice of slotting, often called grooving, or 

undereutting commutators, consists in eutting away 

the mica insulation the 

slightly below the surface of the commutator. 


between commutator. segments 
This prac- 
tice first came into general use in the railway motor field 
about 1907. By 1909, according to information compiled 
by the American Electric Railway Association, about 75 
per cent of the electrie railway companies in this country 
were slotting commutators. Some had just begun, while 
others had all of their commutators slotted. The practice 
has grown steadily until at this time propably from 90 per 
cent to 95 per cent of the railway motors are slotted. Prac- 
tically all railway motors built at present, unless specifically 
ordered otherwise, are sent out by the manufacturers with 
the mica undereut. At first it was considered necessary to 
slot only those railway motors which continually developed 
flat spots, high mica, or were subject to flash-overs. The 
advantages of slotting were so quickly apparent, however, 
that the practice rapidly extended to all types. 

Owing to the comparatively inaccessible location of rail- 
way motors and the difficulty and expense of changing 
armatures, it was necessary to use with unslotted commu- 
tators a brush with sufficient abrasive qualities to keep the 
mica always ground down flush with the segments. This 
naturally resulted in excessive commutator wear and fre- 
quent renewal of commutators. The Washington Railway 
& Electric Company, Washington, D. C., began the prac- 
tice of slotting commutators in 1908 and completed it in 
1909. In 1908 they put on 369 new commutators, in 1909 
165, and in 1910 only 3, and these were on an old type of 
motor which they were selling to some small road, and the 
commutators were put on solely for the purpose of putting 
the motors in first-class condition. Before slotting, this road 
used 30,000 brushes annually, and after slotting it used only 
3,000 brushes annually at a cost of three times as much per 
brush, or a total brush cost of less than one-third the for- 
mer cost. 

The practice is gaining headway now in tke industrial 
field nearly as rapidly as it did a few years ago in the rail- 
way field, and on this account it will be interesting to con- 
sider the various methods used and to point out the impor- 
tant points which should, and, indeed, must, be carefully 
watched in order to obtain satisfactory results. As a gen- 
eral proposition, it may be stated that all motors and gen- 
erators will operate better with slotted than with unslotted 
commutators. There are a few exceptions to this—probably 
less than 2 per eent—and the exceptions are due to such a 
high voltage between bars that short cireuits are liable to 
oceur or the operation of a machine in such a dirty, greasy 
atmosphere that the slots cannot be kept clean. In the 
largest steel plants in the Pittsburg district it is almost im- 
possible to find a motor today which does not have a slotted 
commutator. 


A company operating 50 or more direct current ma- 
chines of 25 horsepower and above can well afford to buy 
one of the standard slotting outfits on the market, as the 
cost per machine will not be very high. For companies 
with less than 50 machines one of the many home-made de- 
vices may be more economical. For the cutting tool a cir- 
cular saw or miller, 34 inch to 114 inches in diameter, seems 
to give the best results. The saw may be mounted on the 
tool carriage of a lathe, as shown in Fig. 1, and may be 
driven by a belt from a line shaft or by a small motor 
mounted on the carriage. The saw should be driven from 
700 to 1,400 revolutions per minute, and should be about 
005 inch thicker than the mica to remove the mica com- 
pletely. The slot should be 1/32 to 1/16 inch deep, as a 
shallow slot can be kept clean easier than a deep slot. If 
the commutators are of large diameter, one or two spacers 
of the same thickness as the bars may be used between saws 
and two or three slots cut at one operation. 

Instead of a circular saw, a lathe tool ground to fit the 
slots may be mounted in the tool post and moved back and 
forth across the commutator by operating the tool carriage, 
or it may be mounted on a special stationary post and guide 
and moved back and forth by a hand lever. If the latter 
method is used, some lateral adjustment should be provided 
for the guide, as commutator bars are not always exactly 
parallel to the shaft. 

Both of the above methods necessitate placing the arma- 
ture in a lathe which is not always available, and several 
types of machines avoiding this are in use. In the hand 
tools shown in Figs. 2 and 3 the saw is mounted between 
two handles with adjustable shoes on each side to regulate 
the depth of the slot. With these machines the saw may be 
driven by a compressed air drill or by a small stationary 
motor through a flexible shaft. With these hand tools a 
clamp may be necessary to prevent small armatures from 
turning during the operation of the saw. Figs. 4 and 5 
illustrate two types of motor-driven machines in which the 
slotting tool is moved baekward and forward by hand. With 


Fic. 1. Armature Siorring Apparatus Using A Revony- 
ING SAW AND LATHE. 
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all of the machines using a high-speed saw, it is advisable 
to have a jet of compressed air or a fan so placed that the 
particles of mica and copper will be blown away from the 
operator. 

A shaper equipped with a special tool, as shown in Fig. 
6, will do rapid and satisfactory work. Where none of the 
above machines are available, or where the commutator is 
in an inaccessible position and is too heavy to be removed, 
satisfactory slotting can be done by broken pieces of hack- 
saw blades about 2 inches long clamped between two pieces 


Via 2. Moror-Driven Saw OprErateD BY HAND FOR 
ARMATURE SLOTTING. 
of wood. The commutator of a 3,750 Kw., 275 volt gen- 


erator in a station of the Cleveland Electric Iluminating 
Co., was recently slotted by this method. There were about 
650 commutator bars, each 30 inches long, making a total 
of 1,625 feet, or more than a quarter of a mile of mica, yet 
it required four men only 20 hours to undereut the miea. 
A 25 horsepower machine may be slotted this way by one 
man in from 11% to 3 hours. 


Fie. 3. THe Hanp Tomes FOR ross SLOTTING, SHOWN 


TN Gees 


The importance of getting the slots free from thin strips 
of mica along the edges of the slot is so great that it is ad- 
visible to take plenty of time to go over each slot carefully 
after slotting and remove with a sharp knife or thin tool 
any particles of mica flush with the segments. A very sat- 
isfactory method consists of going over each slot with a 
V-shaped tool, which bevels the corners of each bar, thus 
insuring a perfectly clean slot. Too much eare cannot be 


Ita. 4. Moror-Driven Storrine Macutnes Movep BAck- ’ 


WARD AND FORWARD BY HAND. 


exercised on this point, for nearly all the failures experi- 
enced with slotting are traceable to this cause. 

One of the largest electric roads in the middle West con- 
siders clean slots such an important factor that every com- 
mutator, after being finished, is gone over by an inspector 
witha large magnifying glass and every slot is looked at. 
If he finds any mica flush with the bars, it must be removed 
before the work is passed. If the commutator is not true, it 
should be turned before it is slotted, as otherwise the copper 
will drag over the edges of the slot and it will require con- 
siderable time to remove these burrs. After the slotting is 
completed the commutator should be carefully stoned with 
fine sandstone to remove any burrs of copper resulting from 
the slotting. 

On all commutators which are undereut the slots should 
be cleaned at regular intervals, the frequency depending 


Fic. 5. View SHowine Srimpuiciry or Hanp SLoTTInG 
ARRANGEMENT. 


upon the amount and character of the dirt which eolleets 
in them. If the dirt is dry and light, it can easily be blown 
out with compressed air, but if oil is present the deposit 
may be gummy and the slots should then be seraped ocea- 
sionally. Lubricant should never be necessary on slotted 
commutators. The removal of the mica permits the use of 
brushes without any abrasive qualities, and has resulted in 
the development of very low friction brushes. <A brush need 
not be soft or graphitic to have a low friction. In fact, 
some of the very lowest friction brushes manufactured are 
hard and contain no graphite whatever. Such brushes will 
give to a slotted commutator that brown gloss which shows 
perfect operation, and the life of a hard, non-abrasive 
brush will be several times that of a soft graphite brush. 

Slotting has been condemned by many men, because 
after undereutting the mica they did not obtain a brush 
suitable for use on a slotted commutator. Instead, they put 
back the same brushes they had used before, with the result 
that the commutator was ridged and worn rapidly, the slots 


Fig. 6. SHowrne SuHaper Equierep With Sprciat Siot-» 


TING TOOL. 
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were filled with copper dust, and short cireuits and burned- 
out coils the result. The brush tension on a slotted eom- 
mutator can often be much lower than on the same ma- 
chine when unslotted. The writer recommends from 11% to 
2% pounds per square inch of cross section on stationary 
machines, from 3 to 5 pounds per square inch on erane 
motors, and from 4 to 8 pounds per square inch on railway 
motors. 

In conelusion, it may be said that the successful opera- 
tion of slotted commutators depends largely upon three 
factors: First, the thoroughness with which the slotting is 
done; second, the selection of the proper brush; and, third, 
periodic, careful inspection. 


Correction: On page 210 of the May issue, the sec- 
ond sentence of the last paragraph in the first column reads: 
“By abrasiveness we mean the scouring or cutting qualities 
of a brush which does not in any way depend upon its hard- 
ness and may be determined by eutting the brush with a 
knife or by marking with it on paper.” This statement 
should read as follows: “By abrasiveness we mean the 
scouring or eutting quality of a brush whieh does not in 
any way depend upon its hardness. The hardness of any 
brush may be determined by cutting it with a knife or by 


marking with it on paper.” 


Some Problems Met and Solved 


by an 


EleGrical Trouble Man 


BY J. A. HORTON. 


F a desk lamp fails while in use, the average man will 

not hesitate to tighten the lamp in the holder-socket, 
or to tighten the plug in the wall socket, or to inspect the 
lamp filament for breakage, or even to note if other out- 
ages indicate that the service fuses have blown; in other 
words, he soon becomes a trouble man on lamps, flat irons, 
eooking utensils, buzzer and bell cireuits, and other domes- 
tie conveniences. For recreation the business man gets an 
automobile or a gasoline launch, and within a year he is 
able to promptly diagnose any of the minor troubles most 
likely to characterize such machines. He automatically 
qualifies to help himself, because on so many oceasions his 
troubles occur when there is no one to help him. 

When it comes to locating troubles in motors in an in- 
dustrial plant, however, even a good mechanic in other than 
electrical lines and many electricians find themselves in a 
state of wondering what to do. The mystery supposedly 
for so long to be associated with things electrical seems to 
discourage efforts of many able men to save time and money 
by making a search for electrical troubles when they appear 
at all serious in many cases. The same good sense and 
judgment that make such men a success in their business 
could be used to advantage. Where expert help is rea- 
sonable and is within prompt and easy access, it may not 
pay a superintendent to do his own investigating, but more 
often what is most needed is brains on the job. In such a 
ease time and money, and, what is more important, delays 
in production, can often be saved by a common-sense in- 
spection of the motor, its starter and of the wires leading 
to them. Unless a demonstration has attended the stopping 
of a motor or attempted efforts to start it, the failure in 
many cases will be due to some surface trouble, such as a 
blown fuse, or to a switch that has shaken open, or to a 
burned-off wire, or to loose parts or connections that may 
be easily seen and that need only a careful eye to see them. 
The desirability of such a common-sense inspection applies 
more particularly to isolated industries, where one good 
man of sound judgment is in charge of every detail of the 
business. In what follows under the heading of Some 
Problems Met by an Electrical Trouble Man, the irregulari- 
ties cited and their solutions should seem commonplace and 


evident to one well versed in electrical matters, but to one 
little versed they are intended to be a help, and they will 
be if read by those for whom they are intended—namely, 
operators that have ho skilled help and ambitious help that 
is not skilled. 

OVERLOADING MOTORS. 

No single condition causes more serious generator and 
motor troubles than overloads, and as the condition may 
obtain gradually, overloads are likely to cause serious trou- 
ble before they are realized. Old machine designs were 
largely based upon guesswork, in which the engineer was 
liberal in order to make the guess safe. Now that design- 
ing is an exact science, a manufacturer furnishes exactly 
what is specified and for what the purchaser may fail to 
consider that he must pay for. Set an old, slow-speed unit 
alongside of its modern high-speed equivalent and the com- 
parison is bad for the new machine, unless one considers 
price, and an operator unfamiliar with changed conditions 
will continue to add work to new machines as he was ac- 
customed to add it to old timers. 

In the case of a generator, the ammeter may be a say- 
ing feature, but as motors seldom have ammeters, all judg- 
ment of load is suspended until the motor begins to spark 
or to smoke. With the old machines, sparking limited the 
maximum safe load, and it could often be taken as a fair 
eriterion of load conditions. With modern commutating 
pole machines, however, heating is the limiting feature, and 
a machine may operate for months at a temperature that 
is slowly deteriorating its insulation, and without the 
brushes giving any warning of the dangerous conditions. 
Someone is usually sufficiently interested to put meters in 
cireuit with the machine—that is, starting its connected 
load for the first time—but thereafter all interest seems to 
end. Before adding to the connected load of any electric 
motor, therefore, readings should be taken to ascertain if 
the added duty is going to overload the motor to the point 
of excessive heating. 

GENERAL FUSE BLOWING. 

To one familiar with the liability of fuses to blow, the 

blowing of a fuse is a small matter, excepting insofar as 


the cause of the blowing may be interesting. To the many 
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who are daily adopting electric drive for the first time, and 
without experienced operating supervision of any kind, the 
blowing of a fuse may be a ealamity from a production 
point of view. This is evidenced by the frequency with 
which inspectors are called long distances, only to find that 
failure of a motor or generator to deliver energy is due to 
a blown fuse. 

To make matters worse, the tell-tales of enclosed fuses 
are not an infallible indication of the condition of a fuse. 
The tell-tales are supposed to disrupt or to at least discolor 
when the fuse operates, but sometimes they do neither, with 
the result that it is an easy matter to get good and bad fuses 
mixed in a box that is supposed to contain only good ones. 
The only way to positively tell whether a fuse is good or 
not, if it is of the enclosed type, is to test with a bell, mag- 
neto or a lamp cireuit. On rare occasions even this test 
may be misleading, because if the fuse was defective in the 
first place, and the tell tale was not, the tell-tale will carry 
the test current, where it will blow as soon as a working cur- 
rent is applied. In a case in mind an inspector responded 
to a eall to locate an open cireuit in the hoist motor of a 
crane, idleness of which would tie up a whole foundry dur- 
ing pouring time, which was near. The crane man stated 
that the crane had “lost the power,” and that he had located 
a blown fuse, which he had replaced, but that replacing the 
fuse had not helped matters. The inspector concluded that 
there was a ground that had quietly blown the second fuse 
the same as it had blown the first one. On testing for a 
ground, however, the cireuit tested clear. He next opened 
the controller and moved the cylinder on and off to observe 
which fingers showed flashes, and he quickly noted that only 
two of the four fingers representing the two legs of a three- 
phase cireuit showed any life. One leg was then open- 
circuited, and application of the test cireuit traced the break 
right to the fuse that the crane man had used for replacing 
the blown one. As this fuse had been taken from a box of 
new ones and showed no evidence of defect, the crane man 
was justified in assuming that it was a good one. When a 
D. C. armature fails to take eurrent, or an A. C. rotor 
simply stands still and hums, the first place to look for 
trouble is in the fuse; the fuse as a whole may be loose, or 
the fuse-metal may be melted or otherwise defective. 

ERRATIC MOTOR SPEED. 

In the manufacture of fine instruments and of precision 
tools, it is essential that the speed of the working tools be 
maintained constant, otherwise machined surfaces will not 
be absolutely true all the way across the eut, and parts in- 
tended to fit perfectly will not do so. Men engaged in such 
work are, as a rule, gifted with judgment that extends well 
into other lines of work, so it was not much of a digression 
for the foreman of a transit factory to suspect that “waves” 
in the work produced in one of his departments were due 
to motor speed variation. Speed variation was not per- 
ceptible to the ear, even when all noise-making operations 
in the room were suspended. As all other motors operated 
from the same service lines were acting normally, it could 
not be a matter of supply voltage variation. As all pulleys 
were cool, there was no indication of belt slippage. Motor 
brush tension was also good; brushes were set correctly, 
with commutator smooth, but hot and sparking a little, but 
brush shifting made no material difference. All other parts 
were cool and connections good. The chances of over- 
load seemed small, but an ammeter was cut in cireuit to find 


out what it would show, and it promptly showed the trouble, 
for its needle jumped “all over the lot.” The steady cur- 
rent required by the connected load was about 30 amperes, 
but the ammeter needle fluctuated between 20 and 50 
amperes in nervous jumps. Notwithstanding the fact that 
the commutator appeared to be perfectly smooth to the eye 
and to the hand, the trouble was due to high mica. Turn- 
ing and grooving the commutator eliminated all troubles. 
A SPARKING ROTOR. 

The bars of squirrel cage rotors may be electrically 
welded, bolted or soldered to the end rings. The welded 
construction is the most permanent, especially under con 
ditions of abuse. The bolted construction requires atten- 
tion; otherwise expansion and contraction, due to alternate 
heating and cooling, will loosen the bolts. The hardest of 
solder is used in soldered rotors, but continuous abuse will 
melt it out. An inspector was once called to prescribe for 
a three phase induction motor that “was not behaving right.” 
The motor was connected to a paint mill pulverizing roll 
that was started and stopped often. A glance at the rotor 
in operation showed at once that the trouble was melted 
solder, because the scenic effect was that of a big pin wheel. 
It was most intense at starting, but maintained considerably 
in steady operation. An ammeter connected into the run- 
ning side of the compensator showed that the running cur- 
rent was within the motor’s rating. The meter was too low 
in capacity to connect it into the starting side. It later de- 
veloped that the compensator had a finger missing on the 
starting side for several weeks, and that during that time 
the motor had been started by throwing the compensator to 
the running side. What the starting current may have been 
when the rolls were jammed is a matter of conjecture, but 
that it was sufficient to melt the solder from the rotor in 
about a week was certain. To remove the rotor, repair it and 
reinstall it was a matter of three days. To replace the miss- 
ing compensator finger, which should have been done in the 
first place, would have been a matter of but a few minutes. 

In another section of this article other troubles of this 
kind will be taken up. 


1914 Convention American Electric Railway 
Association. 


The 1914 convention committee of the American Elec- 
trie Railway Association, acting with the committee of the 
American Electric Railway Manufacturers’ Association, has 
chosen Atlantic City as the location for the 1914 conven- 
tion. The dates are October 12th to 16th. 

The decision of the committee was arrived at after a 
careful investigation of several other suggested locations, 
Boston and Washington being the leaders among the appli- 
cants, but neither of these cities could furnish the accom- 
modations necessary at the time required. 

The association’s conventions are growing so large that 
both from the standpoint of hotel accommodations and a 
place to house exhibits, available locations are each year 
growing fewer. It is known that Atlantic City can take 
care of the convention, and the history of the association 
shows that those held at Atlantie City have been uniformly 
successful. Last year’s arrangement at Young’s Million- 
Dollar Pier wa sadmirable, and with the prospect of the use 
of even more floor space this year, ample room will be 
available for the exhibits of manufacturers. 


Juny, 1914. 


ELECTRICAL ENGINEERING 


299 


(Formerly Southern Electrician) 


Practical Considerations When Wiring Old 
Buildings. 


BY G. 


Methods That Make Possible a Neat and Substantial 
Wiring Job. 


HEN installing electrical wiring in old houses, neat 

and substantial work is a good advertisement for 
both the electrical contractor and the central station. The 
house owner generally considers wiring an already con- 
structed house, which may be nicely finished, as a difficult 
matter and lable to cause injury or defacement to wood 
work and floors that will be ugly ever afterward or until re- 
paired. That such is a mistaken idea has been proven in 
many cases where electrical contractors have made a study 
of the problem and endeavor to install a neat job. This fact 
alone has been responsible for permission to wire houses 
that otherwise could not have been approached. In what 
follows the writer takes up a few considerations that should 
be of interest to an electrical contractor working on old 
houses. 
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The manner in which a conductor can be fished from 
a ceiling space into a partition space without cutting a 
large pocket is shown in Figs. 1 and 2. It is necessary 
with this method to bore only a couple of holes into the 
wall of the room near the ceiling, but these need not be 
larger than one inch in diameter, and they ean readily be 
plastered up and papered over, if wall paper of the proper 
pattern is available. After the work has been done prop- 
erly, it is practically impossible for a person standing on 
the floor to detect where the holes were bored. The first 
hole is bored as indicated at A, Fig. 1, diagonally from the 
room up into the ceiling space. Another hole, shown at B, 
Fig. 1, is then bored so that it will go through the lower 
edge of the ceiling plate. By proper fishing, the loom- 
covered conductor or flexible cable can be drawn into the 
wire-way, provided as just described, so that it will assume 
the position shown in Fig. 2. 

In wiring old buildings of frame construction, a great 
deal of loom-covered conductor must be used; and, to satisfy 
the underwriters’ requirements, this conductor must be con- 
tinuous from support to support, and from outlet to outlet, 
which precludes the making of joints or splices in parti- 
tions or ceiling spaces. When steel armored conduit is 
used, it is continuous from outlet box to outlet box, and 
taps can be made in the wall boxes for bracket outlets. In 
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where a cir- 
cular loom-covered conductor installation is being made, it 
is often necessary to wire for a bracket outlet, as shown 
in Fig. 3. A separate tap must be brought down from the 
support in the ceiling space above to the outlet, even though 
a conductor, which ordinarily might be utilized, drops down 
through the partition to the floor below. This feature of 
old-building wiring is important and is frequently over- 
looked until the wiring inspector investigates, when he may 
require a rearrangement of the conductors so that the work 
will meet the requirements of the Code. 

A good method of supporting a wall-switeh box is shown 
in Fig. 4. After the outlet hole is eut in the wall, the 
wooden switch block, which is a commercial article, is sup- 
ported against the wall surface with flat head wood screws. 
Frequently the support provided by screws merely turned 
into the laths imbedded in the wall is not sufficiently sub- 
stantial. 


order tu meet (he underwrilers’ requiremeuts, 


In such a case wooden cleats can be introduced 
into the space within the partition, as shown in Fig. 4, and 
the wood serews can be driven through them. 
rangement will be found entirely 


AM antsy Shi 
satisfactory. The wall 
switch box, after the conduit is made up into it, is then in- 
serted into the hole.in the switch block and secured to the 
block by flat-head wood screws, which pass through the 
lugs provided on the box. 

Another method of supporting a wall outlet box which 
ean be used for switch boxes, but which has been most fre- 
quently utilized for bracket boxes, is detailed in Fig. 5. 
The hole in the wall surface should be eut just exactly the 
right diameter to admit the box. <A crowfoot should then 
be fastened against the laths on the opposite side of the 
partition, so that its center will coincide exactly with the 
center of the outlet hole. Prior to fastening the crowfoot, 
there should be screwed into it a nipple of such a length 
that about one-fourth inch will extend through the bottom of 
the outlet box when it is in place. A lock-nut is run onto 
the nipple, and the conduit is made up into the box and the 
box pushed into its position in the outlet hole and over 
the nipple. An insulating joimt, which is necessary for sup- 
porting the fixture, is turned on the portion of the nipple 
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that extends through the bottom of the box. A very solid 
support will be thus provided for the bracket if the outlet 
hole has been carefully cut through. If the outlet hole is 
too large, the support will not be solid, because a good por- 
tion of the rigidity that should obtain is provided by the 
box bearing against the sides of the outlet hole. 
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DUCTORS CARRIED IN MouLpING TO ELECTROLIER. 

Where a bracket is to be supported in an installation 
where loom-covered conductors are being used, the method 
suggested in Fig. 6 is probably as good as any. A round 
wooden block is secured over the outlet hole, to the side wall, 
with long, flat-head wood serews, which should pass entirely 
through the plaster into the lath. If the support provided 
by screws turning into the lath is not sufficiently rigid, 
cleats may be arranged in accordance with the method out- 
lined in connection with Fig. 4. The crowfoot supporting 
the bracket is held with wood serews to the block. The 
sectional drawing of Fig. 6 indicates the position the 
bracket canopy should assume after the installation has 
been completed. 

Where electroliers are to be installed in connection with 
a circular loom wiring job, cleats should be provided over 
‘ every electrolier outlet, as indicated in Fig. 7. The crow- 
foot supporting the electrolier should be fastened to the 
ceiling with long, flat-head wood screws, which should pass 
entirely through the plaster and into the cleat provided for 
their reception. Crowfeet have a tendency to dig into the 
plaster when they are clamped to a ceiling with screws. 
One way to prevent this is to fasten at proper locations 
sheet metal discs, having holes for the cireular loom and 
for the screws drilled in them. The dises should be of such 
a diameter that they will readily fit within the electrolier 
canopies. The areas of the plates should be sufficient, 
that the pressure due to the screws holding the crowfeet 
will be distributed over a considerable surface. A substan- 
tial attachment will thus be effected and the electrolier will 
hang plumb. 

Moulding can be effectively utilized where it is not pos- 
sible, for one reason or another, to fish within partitions. 
Fig. 8 illustrates a typical application of this character. 
The conductors are carried from the floor below, up one 
corner and around the ceiling of the room in moulding, and 
then are fished from this point, as shown in (A-1), Fig. 8, 
to the electrolier outlet B, in the center of the room. In 
many rooms the presence of moulding would be objection- 
able, while in others it would not. It is frequently possible 
for the wireman to install conductors in moulding as de- 
seribed and thereby eliminate the excessive cost of fishing 


conductors, which is to be expected where all wiring is 
concealed. Fig. 9 shows in detail how the loom-covered 
wires from the side wall to the electrolier outlet should 
pass down through the ceiling and into the moulding. An 
“T-shaped piece should be eut out of the moulding as in- 
dicated to accommodate the ends of the circular loom. 

Cireular loom should be continuous on the conductors 
from outlet to outlet, as shown in Fig. 10-II. Fig. 10-I 
is included merely to demonstrate how it should not be 
done. Wiremen of little experience sometimes place lengths 
of loom on a conductor only at the points where it passes 
through outlets (Fig. 10-1), while the external appearance 
of methods (1) and (II) is the same, the wiring inspector 
can readily determine the existence of the pieces of loom in 
the makeshift (shown at I) by grasping the loom in one 
hand and the conductor in the other and moving the con- 
ductor within the loom. If the loom is continuous from 
outlet to outlet, as it should be, he cannot move the wire 
within it; whereas, if only short lengths of loom are used 
at the outlets, the wire can be moved. This condition en- 
ables the inspector to readily detect the infringement of 
the rules. 

For exploring—that is for boring a very fine hole 
through a floor, wall or partition to ascertain just where a 
large hole, started from one side of the obstruction, will 
come out on the other side—a home-made bit, illustrated in 
Fig. 11, is a very convenient tool. The bit consists of a 
piece of steel wire, possibly 6 or 8 inches long, having one 
of its ends filed to a drill point, similar to the point of a 
brad awl, and at the other end enough wire bent back and 
forth upon itself to form a shank that the chuck of a bit- 
brace will engage. Umbrella ribs can be used for this 
service, or the coppered steel wire that is usually procurable 
in hardware stores can be employed. Such a bit will cut 
rapidly, and, if a sufficiently small one is used, the holes 
left by it will be so small that they will be diffieult for the 
house owner to fina 
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A tool for cutting the tongues from the floor boards 
that are to be removed ean be readily constructed by any 
old-building wireman from a sheet steel carpenter’s scraper 
of the sort that is sold at any hardware store. In use the 
seraper is driven down into the cracks between the floor 
board that it is decided to remove and the adjacent board. 
Driving down the “eutter” splits off the groove from one of 
the boards. The groove is then split from the other side 
of the board in the same way, after which the board ean be 
readily pried up with little disfigurement to the floor. 
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Convention of Georgia Electrical Contractors’ Asso- 
ciation at Macon, Ga. 

The second meeting of the Georgia Electrical Con- 
tractors’ Association, held at Macon, Ga., on May 26th, 
made plain two things: First, that the contractors in the 
state of Georgia have determined to co-operate with each 
other in a business-like and mutually beneficial way for the 
purpose of elevating and properly promoting the electrical 
contracting business throughout the state. Second, it 
showed that selfish aims and motives have been entirely elim- 
inated from the activity of the body, and that each and 
every member is ready to face affairs as they actually are 
and arrange together a solution of the difficulties, whether 
technical, financial or commercial, in connection with every 
line of the electrical contracting and supply business. Some 
forty members of the association, jobbers and manufac- 
turers, were present, several new members attending the 
meeting for the first time. The sessions were held in the 
new Hotel Lanier at Macon. 

The electrical contractors of Atlanta, Ga., made the trip 
to Macon by automobile. Five machines left Atlanta at 
4 a.m. Tuesday morning, with Carroll MeGaughey leading 
in his powerful two-passenger Buick, and “Gad” Russell, in 
his equally strenuous Cadillae pushing, Joe Clayton, Tom 
McKinney and Joe Bryan being between to stir up the dust, 
an accumulation of some six weeks without rain. This trip 
ean best be briefly described by saying that 103 miles of 
fine country road were covered in three hours, much after 
the fashion of scared rabbits, with no accident, and conse- 
quently no lives lost. 

The convention was called to order by President R. M. 
Walker, Walker Electric Company, Rome, Ga., promptly 
at 11 o’clock. After roll call, papers were read on the sub- 
ject of “Co-operation Between Central Station and Con- 
tractor,’ by William Rawson Collier, sales manager, Geor- 
gia Railway & Power Company, Atlanta.; H. J. Arnold, 
superintendent, Rome Railway & Light Company, Rome, 
Ga., and Gadson Russell, president, Russell Electrie Com- 
pany, a eontractor of Atlanta, Ga. Abstracts of these 
papers follow: 


PAPER BY WILLIAM RAWSON COLLIER, SALES MANAGER, 
GEORGIA RAILWAY & POWER COMPANY. 

In his opening remarks Mr. Collier referred to the good work 
being done by commercial organizations, such as the National Elec- 
tric Light Association, the Illuminating Engineering Society, the So- 
ciety for Electrical Development, the Jovians, and the National Elec- 
trical Contractors’ Association, in bringing together those interested 
in the electrical industry in such a way that all who are earnestly co- 
operating will profit by their efforts. In regard to co-operation he 
said: 

“‘T cannot conceive of where the idea first started that there 
should not be active co-operation between electrical contractors and 
central stations. Of course, it is true in a great many cases that 
central station managers or the electrical contractors in a certain 
locality are short-sighted, or that some grievance has come up that 
has not been adjusted, and thus the lact of co‘operation crept in and 
the seed of disruptive competition been sown. ; 

‘*As for co-operation and the ways and means thereof, my ex- 
perience up to about a year and a half ago covered only Atlanta. 
Here I know practically all of the electrical contractors; we see each 
other often and there has grown up between us what might be called 
a family feeling. Since April, 1913, I have had the pleasure of meet- 
ing and co-operating with the electrical contractors working in about 
twenty-five towns in the northern section of the state. In not a 
single case has there been a particle of friction, as our company’s 
reputation has gone ahead of us, and the contractors know that they 
will get a square deal if they give a square deal in return. 

**As to how we have co-operated with our contractors and boosted 
their business, I will mention briefly several specific plans that have 
been worked out. First, through the various boards of trade, cham- 
bers of commerce and trade journals we are constantly in touch 


with all new manufacturing plants to be erected in our territory. 
Naturally, in soliciting the sale of electrical power we meet those 
in charge generally before the plans and specifications are prepared. 
After signing the business we suggest to the customer that he can 
no doubt save money by having the local electrical contractors bid 
on his work, and we offer to see that his plans and specifications are 
placed in the hands of responsible local bidders if they are sent to 
us. In almost every case the customer sees the correctness of this 
suggestion, and at the present time I believe that wiring plans of 
two large branch factories being erected in Atlanta territory by a 
foreign corporation are in the hands of local contractors for fig- 
uring. 

“Second, the company has run, and expects to run again at an 
early date, an old house wiring campaign. We now have a card 
index showing practically all the houses situated on our electric lines 
in Atlanta that are not wired for electricity. From the manufac- 
turers and through the commercial section of the N. E. L. A. we 
have obtained some splendid booklets on old house wiring. These 
booklets are sent by mail to each prospect, four booklets and a per- 
sonal letter constituting the campaign. After the campaign is fully 
launched the mailing list is to be divided up among the electrical 
referred to at least two contractors. 
a position to easily close the busi- 


contractors, each name being 
The contractors will then 
ness. 

“‘In the smaller towns served by the company we have used ad- 
vertisements in the local papers, which are educational in nature and 
call attention to the fact that electricity can be used for other pur- 
poses than lighting, mentioning cooking, washing, ironing, cleaning, 
etc. These advertisements are signed by the name of the local con- 
tractor who is to reap the benefit. The Georgia Railway & Power 
Company inserts the advertisement and pays: for it. 

The special mail campaigns and newspaper campaigns mentioned 
are supplemented by advertising sent by mail to those who are in 
need of electric service. At this point Mr. Collier described the re- 
cent canvass of the city of Atlanta to secure information on whether 
or not the houses were wired for electricity, and, if so, what devices 
could be used, which canvass, together with the nature of the in- 
formation secured, was fully described in the May issue of Eleertical 
Engineering. 

The value of the information secured by such a canvass, and the 
efficiency of the information when worked into a card index system 
was shown through reporting the results of three recent campaigns 
which have been based upon the information thus secured. In three 
weeks $1,200° worth of electric vacuum sweepers have been sold by 
means of a list of names shown by the index as prospects for this 
apparatus. In one month 25 gas water heaters have been sold based 
on a list similarly compiled. In the first three days of a campaign 
started May 21st approximately 275 gas flat-irons have been sold. 
During the month of April approximately 19,000 pieces of mail mat 
ter were sent out, and during May this number will probably reach 
35,000. 

As an example of co-operation between central stations and elec 
trical contractors, Mr. Gollier referred to the illumination in Atlanta 
during the recent Shriners’ convention, May 11 to 16. In installing 
this illumination several of the company’s tower wagons, with crews, 
were furnished the contractors to place the special decorations on 
trolley spans. One man was detailed from the sales department for 
a month to assist in designing and laying out some of the special 
decorations, and 13,000 lamps were loaned to the contractors for the. 
decorative, illumination. The heads of all departments assisted in 
every way possible during the opening night, the result of all this co- 
operation being that every visitor who was in Atlanta during the 


be in 


time mentioned went away with praise for the electrical effects pro- 


duced. Views of the electrical decorations are presented here- 


with. 
TALK BY GADSDEN RUSSELL. 


Mr. Russell spoke for the contractors in regard to co-operating 
with central stations. He outlined the reasons for lack of such co- 
operation in the past, saying that most contractors were handicapped 
by lack of capital and unable to promote some of the current con- 
suming apparatus in which central stations were interested. As the 
business has grown, however, the contractor has come to be a factor 
in providing outlets for current and so recognized by central statioxs 
He believes that the contractor should finance himself, and not de- 
pend upon the central station for help, when, under such conditions, 
he should be entitled to a profit on the goods he sells, and not be 
obliged to compete with the central station company. 

Mr. Russell expressed high regard for the treatment accorded 
electrical contractors in Atlanta by the Railway & 
Company through Mr. William Rawson Collier as sales manager. He 
used this co-operation as an of the support contractors 
should receive everywhere, closing by saying that the best interests 
of all are conserved by co-operation. 


Georgia Power 


example 


Mr. Arnold spoke on co-operation between central sta- 
tion and the contractor from the viewpoint of a general 
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superintendent of a central station property. “The ques- 
tions which naturally arise are,” he said, “what is the need 
of co-operation, and what benefits do each of us derive?” 
In answering these questions, he explained some of the ex- 
periences of his company while carrying on an electrical 
contracting business for three years, saying that this end of 
the business gave more trouble than all the rest. The com- 
pany does no contracting at present, all work being done 
by local contractors. 

In reference to sale of appliances, Mr. Arnold expressed 
the opinion that contractors should handle same, and the 
central station, if handling such material at all, should sell 
at a profit. He said that efforts to make business profitable 
for the contractor bring returns by creating new business 
solicitors, and solicitors that can often secure business that 
the central station cannot. 

In regard to advertising helps, Mr. Arnold said that bis 
company and the loeal contractors take adjacent newspaper 
space, and when the local contractors are advertising pro- 
ducts of special interest to the station, the space is given 
without charge for such display over the contractor’s name. 
Cireular letters and fliers are mailed with bills for the local 
contractors. He said, in conclusion, that whatever interests 
the contractor interests the station, and a co-operation must 
exist to intensively work the territory. 

The discussion of these papers was taken part in by a 
large number of contractors present and many vital points 
brought out. 

Ferdinando Levy, Levy-Morton Electrie Company (Co- 
lumbus), brought up the question of best ways and means 
for handling electric heating devices, and as to whether or 
not central stations are justified in selling same at cost to 
build up day loads when electrical contractors are in a posi- 
tion to handle same. 

William Rawson Collier (Atlanta) replied to Mr. Levy 
by saying that in his opinion few cases exist where price- 
cutting in the sale of electrical heating apparatus by cen- 
tral stations is justified when contractors take an active in- 
terest in same. He said that there are exceptions however, 
on account of local conditions. In Atlanta, for instance, 
he explained that when the sale of heating devices was first 
taken up the matter was discussed with the contractors, 
who did not favor pushing same on account of the small 
profit to them; and the Georgia Railway & Power Company 
then took up the exploitation of these devices along the lines 


> 


Fig. 2. DeEcoRATIONS OF ELECTRIC AND GAS BUILDING AT 
ATLANTA SHRINER’S WEEK. 
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Fig. 3. 
found best by the larger northern companies selling at low 
prices. This policy has not been followed with lamps. ‘To 
introduce the tungsten lamp it was sold at a reduced price 
until manufacturers reduced the list prices, when a talk 
with electrical contractors showed that they desired the busi- 
ness, and lamps from that time have been sold by the com- 
pany at list prices. This policy has worked out satisfac- 
torily in Atlanta, and no reduction in lamp sales has been 
felt, while the contractors have secured the largest share of 
the business. He stated that at present not more than 5 
per cent of the tungsten lamps now used in Atlanta are sold 
by the central station. The company further does not take 
a motor agency. Mr. Collier closed by saying that his com- 
pany was in the business of selling electrical energy, and 
not apparatus. 

Sylvan Byck, Byck Electric Company (Wayeross), said 
that the central station in Waycross advertises the sale of 
heating apparatus at list prices, the contractors making the 
sale. He believed that this situation ean be satisfactorily 
handled by the contractor. Heating apparatus is 
the installment plan, the contractor seeuring the 
and turning over same to the central station at a 
of 10 per cent from face value for collection. 

Mr. Collier ealled attention to department stores, hard- 
ware stores, ete., selling heating apparatus over the bargain 
counter, and expressed the opinion that more trouble will 
be experienced from manufacturers making contracts with 
this class of retailer than from price-eutting by central 
stations. 


sold on 
contract 
discount 


R. M. Walker (Rome) said that proper advertising in 
regard to repairs of heating apparatus by contractors and 
dealers would, in his opinion, eventually hold the business 
among local electric dealers. 

H. E. Lowe, Lowe Electric Company (Macon), took up 
the subject of house wiring campaigns as conducted in 
Maeon, stating that contracts were made by the contractors, 
the contractor being paid by the central station, which, in 
turn, billed the customer and collected in installments cov- 
ering twelve months. 

Mr. Hall, of the Macon Railway & Light Company, said 
further, on wiring campaigns in Macon, that such had been 


STREET DECORATIONS IN ATLANTA REFERRED TO IN Mr. CouLuier’S ADDRESS. 


a decided success. The installations were made at prices 
agreed upon with the contractors, the customer being’ al- 
lowed to select better fixtures by paying any difference in 
price. Over 100 houses were wired on this plan, and an- 
other campaign is soon to be started. 

W. C. Coles, Sprague Electric Company, (Atlanta), 
pointed out that his relations in a sales capacity with cen- 
tral stations and contractors where the one co-operated with 
the other had invariably shown that a larger volume of 
business is possible than in cases where such co-operation 
does not exist. 

W. A. Justus, Baltimore Electric Supply Co., Atlanta, 
Ga., agreed with Mr. Coles, and further said that much good 
would come to central stations by furnishing contractors 


current without charge for display purposes. 


At the executive session, held at 3:30 in the afternoon, 
a broadening of the scope of the organization was discussed 
and a motion made that contractors in neighboring states 
be invited to attend the next meeting. The idea brought out 
in this connection was to help extend the work in other 
states and perhaps assist in organization work should such 
steps be desired by those interested. The work to be done 
during the summer months was thoroughly gone over, and 
it was unanimously voted to hold the next meeting at Sa- 
vannah, August 19, 


Growth of Electric Vehicle Association. 

The Blectric Vehicle Association is maintaining the pace 
set for itself some months ago—namely, the acquisition of 
one or more new sections per month. At a meeting of the 
Board of Directors, held in New York Friday, May 22, 
the petition for a Los Angeles section was received and ap- 
proved. Sections of the Electric Vehicle Association are 
now established in Boston, Chicago, Philadelphia, Washing- 
ton, New York, Cincinnati, San Francisco and Los Angeles. 

Good progress is being made with the program for the 
fifth annual convention of the association, which is to be 
held in Philadelphia on Monday, Tuesday and Wednesday, 
October 19, 20 and 21. The Bellevue-Stratford Hotel will 


be headquarters for this convention. 
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New Business Methods and Results 


Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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Convention Notes. 

The commercial problems diseussed at the recent con- 
vention of the National Electric Light Association are pre- 
sented in some detail under the heading of “Commercia! 
Sessions” elsewhere in this issue. In what follows, brief, 
non-connected notes and impressions are presented. 

The present membership of the association, as compared 


with a year ago, is as follows: 


1913. 1914. 
Glass’ (A. axeebet ee . 1,093 1,091 
Class Bui. caer ee 10,256 10,817 
ClassaC -Soveeeee 53 ie} 
ClasswDia cor. toe ree 242 250 
Classaibi. < cone: 208 185 

12,442 13,016 


The magnitude of the association work is well shown in 
Nineteen thousand volunies of last 
year’s proceedings were printed, 150,000 copies of the Bul- 
letin, and 40,000 other publications, besides 180,000 copies 
of commercial section productions and 4,150 copies of the 
Meterman’s Handbook. 


the secretary’s report. 


During the year 81 lectures were 
given, at which 1,000 lantern slides and moving picture 
films were used. The Question Box received 254 questions 
ard published 1,296 answers to them. 

The total revenue of the association during the past year 
was nearly $123,000. The running expenses were $84,000 
and the convention expenses $34,000. 

Important topics brought before the convention by 
President J. B. McCall were matters of public relations, 
rates, edueation of salesmen, and the welfare and safety of 
employes. 

The exhibit hall was tastefully and comfortably ar- 
ranged, and many of the delegates found it a very pleasant 
place to rest between sessions. 

The suecess of the convention was due in a large meas- 
ure to the co-operation of the Philadelphia Electrie Com- 
pany and their company section. This company has three 
generating and one reserve station, thirty-four substations, 
serves 55,000 customers, and has 2,500 employes on the 
pay roll. 

The daily papers of Philadelphia showed an unusual in- 
terest in convention happenings and gave full and compli- 
mentary reports of all proceedings. 

The commercial section elected the following as officers: 
Chairman, E. L. Callahan, Chicago; vice-chairmen, Doug- 
lass Burnett, Baltimore, and Jos. Becker, New York; sec- 
retary, C. A. Littlefield, New York, with Miss Gladys Burk- 
halter as assistant. The executive committee consists of 
Messrs. Beardslee, Edkins, Walton, Learned, MeConnell 
and Wiedermann. 

It was formally decided at the convention that “solicit- 
ors” are no longer to be called such, but salesmen. A com- 
mittee was chosen to take up matters of terminology for 
commercial use. 


faa 


Wednesday evening, June 3, was celebrated as the thir- 
tieth anniversary of the first electrical exhibition in Phila- 
delphia under the auspices of the Franklin Institute. 

An interesting exhibit was arranged during convention 
week in Philadelphia at the Museum of Safety. Safety ap- 
pliances and photographs illustrating use and methods of 
instruction were shown. 


Electric Vehicles. 

In the next issue will appear some facts and figures in 
regard to the electric vehicle, its field of application, costs 
of operation, plans for promoting its use, and arrange- 
ments which may be made for charging and proper eare. 
The suecess or failure to interest truck users in the possi- 
bility of the electric vehicle-hinges largely upon~being able 
to demonstrate convenience as regards care and operation. 
While the electri¢ vehicle is much simpler than the gasoline 
truck, it is not as common, and consequently not as well un- 
derstood; and unless the possible purchaser can be assured 
of the co-operation of the central station in taking care of 
his truek, he will very likely not purchase one. To this end 
it would seem. advisable for the central station to at least 
inaugurate an electric garage service even in average-sized 


towns, and continue to operate them until such time as own-" 


ers of electric trucks can have skilled attention given elec- 
tries at other places. If this can be done, no doubt the cen- 
tral station manager will be glad to relinquish the charge. 


In the case of pleasure ears, many owners prefer to do 
the charging at their residences. In such ease the central 
station can arrange to give systematie battery inspection, 
see that the charging equipment is properly selected, fur- 
nish distilled water for cells, wash the cars if desired, and 
in general aid in every way possible to insure a satisfactory 
performance. A. G. Rakestraw. 


E. A. Edkins, Sales Manager of Commercial Section, N. E. 
L. A., Outlines Residence Service Advertising 
Campaign. 

The residence service advertising campaign, advance 
copies of which were exhibited at the Commercial Section 
headquarters at the recent convention of the National Elec- 
trie Light Association, held in Philadelphia, is now ready 
for use by the member companies. It is believed that this 
residence service advertising campaign fills a field that has 
hitherto been somewhat neglected. 

Many central station managers who realize today what 
splendid opportunities are lying neglected in the dispropor- 
tionately large amount of unconnected business in their ter- 
ritories are pondering these three troublesome questions: 
(1) “How shall I increase the efficieney of my salesmen?” 
(2) “What are the best advertising methods for increasing 
the sale of current-consuming appliances?” (3) “How. 
shall I get my unconnected ‘prospects’ down to the irre- 
dueible minimum ?” 

No more significant indication of the tremendous value 
of the Commercial Section’s educational work ean be found 
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than in its convincing answers to these three questions, as 
set forth in the Salesman’s Handbook, the report of the 
Merchandising and Advertising Committee, and the Resi- 
dence Service Campaign. Every Commercial Section mem- 
ber has received his copy of the Handbood and has doubt- 
less read the report of the M@echandising and Advertising 
Committee, but as many of the delegates at the convention 
were unable to see the few advance copies of the residence 
service campaign on display in the Commercial Section 
headquarters, a brief mention of this campaign may be of 
interest. 

During the last three years, in answer to a widespread 
demand for “business-getting” booklets, the Commercial 
Section has issued eight or ten booklets, aggregating up- 
wards of half a million copies, through its Publications Com- 
mittee. A few months ago, however, it was realized that 
the most pressing need of the hour among our member com- 
panies was a “hammer-and-tongs” residence service cam- 
paign that would enable commercial managers to keep ever- 
lastingly after their unconnected residence prospects with 
rapid-fire publicity matter, covering a period of at least 
one year. Work was at once started on the preparation of 
this campaign, and the first edition is now in press. 

This service comprises 13 separate pieces of advertising 
literature, including snappy, suggestive booklets, mailing 
folders, and facsimile letters with return ecards, designed to 
cover a maximum period of twelve months, or to be mailed 
twice a month if necessary, space being provided on each 
piece of printed matter for the imprint of the local com- 


pany making use of this service. The scheme is so flexible 


that large companies having their own advertising depart- 


ments will find that this service may be dovetailed into their 
existing or prospective business campaign with the great- 
est ease and with the most gratifying results. Other com- 
panies who may lack the facilities of an advertising depart- 
ment, or who can hardly afford the expense of employing 
advertising experts to build up special campaigns, will find 
this residence service campaign a wonderfully effective 
and inexpensive solution of one of their most diffieult prob- 
lems. 

It is perhaps hardly necessary to add that this material 
has been prepared under the supervision of some of the 
leading publicity managers of the central station industry— 
men who are experts in this particular line of work, and 
whose concentrated craft and experience in the gentle art 
of rounding up and ecorralling the prospective customer has 
been gratuitously contributed in the preparation of this 
campaign. Member companies of the association are offered 
this service at actual production cost, plus a small pereent- 
age for overhead expense. 


Ross B. Mateer, Commercial Agent, Southern Sierras 
Power Co., Shows Value of Small Installation. 


Considerable interest is now shown by small companies 
as well as the large ones in the exploitation of small current- 
consuming apparatus, including power apparatus of even 
less than 15 horsepower in connected load. It is being rec- 
ognized more and more that a number of small installations 
are, as a rule, more profitable than a few so-called big prop- 
ositions which may at any time prove hazardous to the sue- 
cessful and economical operation of plant equipment. This 
consideration applies most of all to the small company, 
where an improvement of load factor means increased divi- 


dends. An interesting discussion on the value of small in- 
stallations was recently presented by Mr. Mateer in a paper 
before the commercial agents of the Southern Sierras Power 
Company, and in what follows some of the points brought 
out and data displayed by him are given. The paper was 
divided into three sections, ‘aking up revenues of electrical 
equipment in agriculture, in city applications, and from 
electric vehicles. In commenting von irrigation pumping, 
where a small unit is operated over a long period of time 
each month, and providing an excellent load factor, the fol- 
lowing table was given, which shows the lKw.-hrs. per 
month and per annum, and the revenue to the utility from 
such pumping. It was shown that a:y one of these installa- 
tions could have been handled successfully with a pumping 
unit of not in excess of 7.5 horsepower, which, on a flat 
rate or even a load factor schedu’e, would have bee more 
profitable, as shown by the comparison at the end of the 


table. 


DATA ON PUMPING INSTALLATIONS, 


SEASON 1913. 
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Month. Hee: K. W. H. Amount. 
AVY aa etataais Peter, sii fetus’ apie! es! ele 15 670 $ 16.75 
CUUEEUCAMMNMTET Coie GR 1 cl rayici auch s'019..5 0) 8 741 18.50 
LUST G EEE Nes iet castes. 40) wate ial « 944 23.60 
PRIVEULR UMMM, Gos) wife) ele deci! « 1112 27.80 
SODLGMDEDEei ri. vic aa v ekety eee 960 24.10 
(RG Paonemse telah ite Sia: 2s siatens 601 15.00 

MOtiiaMeriay. fos SRR 5028 $125.75 
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Month. Hoe. K. W. H. Amount, 
Niaeygies Were ren iaeictons wines 3 15 1388 $ 34.70 
JUMA Subir eeee cc ess ghee hart Tt 15.00 
Pauly) oe aihee a... Bihan, Sits d ¢ 428 15.00 
ANT Sa Geter cs makimer st ¢ 187 15.00 
Septembergercr- teats e ccs 437 15.00 
Octovererrgret or ante hide o's. 

HD NS: Gaeta mec OI Ohne Bee 2517 $ 94.70 
Be 

Month. 1a bless KW. Hi: Amount. 
Maya: eee eee eres: 20 1027 $ 25.65 
Ur GY aot Sissel tit Oyen ae 938 23.45 
Lwhy tee siey Serene dM ia ahaa 5 603 15.05 
Peart) Vga ehna ye et ets ee a ly vs) 44.35 
September Ms Weteiiae iets: «los 1278 81.95 
Oatobor) Bie eee erie cers s 587 15.00 

OP MAS merdeen Cech amber cya's 6208 $155.45 
4. 

Month. Ero Kee Ws Hi. Amount. 
May Pa. te Bieetrnes etaa ames ch 25 1110 22.20 
FUNG Beye e ea Nee st ee iene matic ce tes 1730 34.60 
RS MN Res 2 Ouse in KB PCE 2420 48.40 
Gia: fry SONS acicorey <.c dau 2670 53.40 
Septembertee. aoe vei eet. 1710 34.20 
OGis hori ce. ahaictals Seba. on. 

MC: Ores. oe 9640 $192.80 
Ds 

Month. imi Ie Kem. Els Amount 
May Sorel ot teu to ebatnfelle Sis) +, 2.01) 15 50 $ 15.00 
JUD ce ee as 170 15 00 
SWS Vege Oke a2 sae ar te tse 450 15.00 
Ae cee etch eb ate le ies, 880 22 v0 
Septembenue., « caren aera 620 14.50 
October Vor oye.se Setelae ne a 540 15.00 

TRO DATE: scutes s Raetehe en scat st ss 2710 $ 97.50 
6. 

Month. leo iec. K. W..H. Amount. 
VSI sie Gedinysy = chee ult te tele) s aie eu 1150 $ 28.75 
ABI sy tinct Oak bene obs Mp nkogeRe ae here rica 1470 36.75 
FUlys etek ek scusy cemeicc ee Sates 1170 29.25 
ATZUStM pe eee core 1040 26.00 
Sentomboren arteries ai sie +. sats 1120 28.00 
CAGE OLD aor ate lees Wie einildters 460 20.00 

EPO LARS Ere ta aca eae ouhe 6410 $168.75 


COMPARISONS OF PRESENT \ND EQUIVALENT INSTALLA- 
Te 


IGNS. 

Present Jquivalent 

Apparatus. Bauipment. 
AVeraee | ERM el filge re 52.06) 6) cece ore Mmayege 18 7% 
Rvarace WR ae a WU. Ree bee cule wos 25 gs Mee 903 3,937 
Average Beasonal 4... 3. Gio. ee ea ee eae - 5419 23,622 
TuOAG.« GEORG vince) Rotbe Mimisna aia ao 0b a lew se Eker 9.16 95 
Average revenue rr s@@SOnN ....--.+eeeees $137.49 $285.00 
Average revenue per month ........55520e 28 22.91 $ 47.50 
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Other applications for current which the wide-awake 
commercial agent or superintendent can suggest to the 
farmer as a means of reducing his expenses and for the 
upbuilding of a valuable load for the power company are: 
Electric drive for shelling, grinding or cracking of corn; 
eutting fodder; threshing barley; separating milk; churn- 
ing, working and washing butter; baling alfalfa, and others 
which suggest themselves to the alert salesman. 


DATA ON FARM APPLICATIONS. 
Capacity of Machine 


Operation. Per Hour. K.W. H. Per Bushel. 
Grinding Ear Corn. . 40 bushels 0.411 per bushel 
Moline, (Oats yn... 111 bushels 0.062 per bushel 


Cutting Fodder ... 2 tons 2.08 per ton 
Root Outter ...... 5.78 tons 9.158 per ton 
Threshing Barley 145 bushels 0.1257 per bushel 
Churning Butter ... 100 gal. churn 0.617 per 100 lbs. 
Hay -Eoiat) ths so. 5 2,450 pounds 0.518 per ton 


0.106 per horse 
3 washerfuls—36 sheets 0.0616 per washerful 


Horse Groomer : 
Washing Machine .. 


In taking up applications in cities, ventilation was men- 
tioned and an instance cited where one fan used in a post- 
office, moving 50,000 eubie feet of air on a demand of 1.25 
Kw., represented a revenue of $22.50 per month based upon 
a 3-cent rate and operation of 600 hours per month. 

The charging of electrie vehicles as a profitable load 
was referred to by data on one garage caring for 22 elec- 
trie trucks which use about 14,629 Kw. H. per month, or 
approximately 665 Kw. pe rtruek. On a rate of 1.5 cents 
per Kw. H., the revenue per truck is $10.00 per month, 
while on other rates, based according to schedules ap- 
pleable, a revenue per machine as high as $19.95 per month 
may be seeured. In this garage the current is switched on 
at 10 p. m. and off at 7 a. m. 
tioned where the operation of 800 electric vehicles and 37 
trucks on the streets of Denver ealls for 2,000,000 Kw. hrs. 


Another instance was men- 


per year for charging. 


Work of Window Display Department of Society for 
Electrical Development. 

A window dressing department has been inaugurated 

by the Society for Electrical Development, and a direct 


service in suggestions for seasonable displays will be fur- 
nished to members. Mr. A. J. Edgell, a member of the 
educational committee of the International Association of 
Window Trimmers and president of the New York Display 
Managers’ and Window Trimmers’ Association, will ha-e 
personal charge of the work. 

Windows will be trimmed and photographed, two pho- 
tographs being sent to members, one showing the fixture 
setting and the other the finished window. Photographs of 
two such windows are shown in the accompanying illustra- 
tion, the fixture setting being shown on the left and the 
finished windows on the right. Instructions as to how to 
trim the windows to secure the effects shown will also be 
furnished. Further information ean be secured from T. M. 
Wakeman, general manager of the Society, 29 West Thirty- 
ninth street, New York City. 


Brooklyn Gets Million-Dollar Contract. 

The Edison Electric IHluminating Company, of Brook- 
lyn, has just signed a contract with the American Mannu- 
facturing Company, the largest maker of bagging and cord- 
age in the world, whereby the company will discard its 
5,900 horsepower isolated plant and use central station 
service. The contracted load was for 4,000 Kw.. the guar- 
antee being for not less than 3,000 Kw. of demand, not 
more than 15 per cent of which is to come upon the peak. 
It involves a change from direct-current motors to three- 
phase, 25-cycle motors, and the scrapping of a $300,000 
plant. The change-over will require an outlay of approx- 
mately $80,000, and the contract, which is made for a term 
of years, will give the Brooklyn Edison Company a gross 
ageregate income of between $1,000,000 and $2,000,000. Te 
secure the contract required a trip to London, where the 
consulting engineers of the American Manufacturing Com- 
pany are located, and a change in the regular labor schedule 
of the concern, which employs 2,000 men in its Brooklyn 
mills. The consumer agreed to close during November, De- 
cember, January and February at 4:30 in the afternoons, 


Fic. 1. Views or Fixture Serrinc anp FrxisHep Winbows ror Two Drspuays. 
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instead of 5:30, making a radical change in its labor sehed- 
ule to take advantage of the central station contract, which 
is one of the largest covering strictly electrical service ever 


written. 


Securing Small Customers in New Orleans. 

The accompanying illustration shows an advertisement 
now being used by the New Orleans Railway & Light Com- 
pany to interest and secure small consumers. - Since the 
first of June over sixty of these wall cabinet installations 
have been made in non-wired houses, and at the present 
time W. E. Clements, the originator of the idea, advises that 
an average of nine outfits are installed per day. This 
scheme should appeal to the small company as well as the 
large one on account of the flexibility of the installation 
and its solution of the expensive house-wiring scare which 
holds back much of this business. 


You Can Have an Electric Fan 


WHETHER YOUR HOUSE IS WIRED OR NOT 
THREE SUMMER COMFORTS 


An 8 inch Electric Fan, Electric Iron and a Mazda Light 


We will furnish these 


three most desirable home comfort devices and a portable 


Electric Wall Cabinet, which will make electricity available 


All Installed in Your Home Complete Only $18.00 


This quick connection device 1« for use in unwired homes where the owner does 


not care to mstall and the tenant wil 


CASH OR INSTALLMENT PLAN 
For Details’ot This Otfer, Phone Main 2950 Commercial Department 


NEW ORLEANS RAILWAY & LIGHT CO. 


201 BARONNE STREET 


x complete: wiring system 


ADVERTISEMENT THatr Is Propucinc REsuLTs IN New 
ORLEANS. 


a ee a. 
| Questions and Answers from Readers | 


EB Readers are invited to make liberal use of this department for discussing questions, 
Discussions and criticisms on answers to questions are solicited. | 


opinions or experiences from other readers. 


obtaining information, = 


However, editors are not responsible for correctness of statements of opinion or fact in discussions, All pub- 


A lished answers and discussions are paid for. 


( 0) ) (a) SS) (SaaS) (a) aaa) 


WHY DID TRANSFORMER BURN OUT? 
Editor Electrical Engineering: 

(463) Please advise if it would be practicable to con- 
nect a 20 and 30 Kw transformer in open delta to carry a 
load of about 25 Kw. The primary voltage is 2200 and the 
secondary 550. Such a connection was made and the 20 Kw 
Please explain the reason as the 


Also give a vector diagram for 
Mac. 


transformer burned out. 
connections were correct. 
the transformers under load to show the relations. 

LIFE OF LAMPS ON DIFFERENT VOLTAGES. 
Editor Electrical Engineering: 

(464) The writer woul dlike to know how to figure the 
hfe of tungsten lamps on different voltages. That is, how 
much longer life will a 110 volt lamp have on a cirenit of 
- not more than 110 volts than on a cireuit of say 112 volts? 
Will the life of the same lamp be longer on 108 volts than 
on 110 as rated? W. E. C. 

DETERMINING PROPER CONNECTIONS FOR TRANSFORMER. 
Editor Electrical Engineering: 

(465) In case the terminals of the secondary winding of 
a lighting transformer have been changed and rearranged so 
that the beginning and ends of the coils cannot be located 
wit heertainty, how ean the proper terminals be determined 
so as to make a series connection? isha Wey 

LARGE D. C. MOTORS ON 110 AND 220 crrcurTs. 
Editor Electrical Engineering: 

(466) Please explain in the question and answer col- 
umns why large direct current motors are usually operated 
on 220 volts instead of 110 if the cireuit is large enough to 
carry the load? W. R. C. 

USE OF CURRENT CONSUMING DEVICES ON HOUSE CIRCUITS. 
Editor Electrical Engineering: 

(467) When the proper fuses are installed for 3-wire 
feeded circuits with a grounded neutral for the system, and 
current consuming devices such as irons, heaters and vacuum 
cleaners are connected up to a maximum of 660 watts total, 
does this arrangement comply with the National Electric 
Code in regard to fuses? HG xe 


Nature of Field of Single Phase Motor. Ans. Ques. 


No, 435. 
Editor Electrical Engineering: 

The stator of a single phase induction motor is entirely 
similar to the stator of a two phase induction motor. Phase 
A is called the operating winding and phase B the starting 
winding, which is automatically cut out as the motor speeds 
up. <A suitable resistance or condenser is placed in series 
with phase B. 'The current in phase A, therefore, lags be- 
hind the current in phase B, and thus an imperfect (ellipti- 
eal) rotating field is produced sufficient to start the motor. 
After phase B has been “cut out,’ the motor operates on 
account of winding of phase A only, but a rotating result- 
ant field still exists. 

This rotating resultant field is produced by two fluxes 
(@ and ¢,) at right angles to each other, the same effect 
as in a two phase machine. ¢ is the flux produced by the 
pulsations of the line voltage in the station, and ¢, is the 
flux produced by voltage pulsations from the cutting of flux 
¢ by rotor inductors. The fact that these two fluxes are at 
right angles to each other in the same material is entirely 
imaginary, but the effect is real. The proof of the existence 
of these two fluxes and a rotating field in a single phase 
induction motor is a very lengthy one and involves several 
diagrams. It can be found in any good text-book on alter- 
nating currents. Beaver’s “Principles of Alternating Cur- 
rents” contains a very clear and concise proof. 

It is absolutely essential that all induction motors have 
their stator cores laminated. If the field or stator were 
made of the design of either the Edison bi-polar or the 
Lincoln square bi-polar machine, the hysteresis and eddy 
current losses would be too great for operation. Many 
small single phase fan motors have individual field poles 
similar to D.C. machines, however. 

‘The magnetic field in an induction motor is exactly the 
same as would be produced by revolving the fields of a 
four-pole D.C. machine. H. R. Smith (N. J.). 
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Connections for Instrument Potential Transformers. 
Ans. Ques. No. 438. 
Editor Electrical Engineering: 

It is impossible to tell from question 438 what should 
cause the meters to rotate backwards, since in Fig. 3, for 
the primary connections, three leads are marked black and 
the connections at the meter are not indicated. In Fig. 3 it 
looks as though one transformer were reversed to com- 
pensate for an error elsewhere. This would change the 
direction of current in one potential coil, and while under 
some conditions of load it might give approximate results, 
yet it would not be correct. If transformers are so con- 
nected that the incoming eurrent, or service, is connected 
to the red primary lead, then the secondary red is outgoing 
current and should be connected to the service side of meter. 

The following is the simplest way to connect polyphase 
meters with current and potential transformers, and by fol- 
lowing this method there is little chance for mistakes, while 
at the same time it protects any person from injury in case 
transformers are defective while working on meter. If 
the service feeds the primary of the current transformers 
through the red leads, tie the black secondary leads together, 
as the red secondary leads go to the service side of the 
meter. With the potential transformers, consider the cur- 
rent feeding from the outside legs through the transformers 
to the middle leg, so that if the red primary leads connect 
to outside legs, tie the black secondary leads together, and 
the red leads go to the service side of the meter. Tie the 
common points of the secondaries of both the current and 
potential transformers together and connect to all the ter- 
minals on the house side of the meter, the meter case, and 
to the ground. ‘There are now left only four leads, two 
current and two potential, which connect to the service side 
‘of the meter, making sure that the current and potential 
from the same phase feed the same element of the meter. 

The word “outside,’ where used above, refers to the 
line wires with current transformers, and “middle” to thr 
line wire with no current transformer, and not to the posi- 
tion of the wires themselves. 

With unity power factor on the line, each element of a 
polyphase recording wattmeter will record the same when 
With 
a lower power factor, one element will run slower, and be- 
low 50 per cent P. F. one element will record backwards. 
For this reason, in trying a meter with load to see if con- 
nected right, care should be taken that the P. F. of the line 
is above 50 per cent; otherwise, if it should record back- 
wards and the conneetions be changed, it would be still 
wrong. 

The mention of red and black leads refers only to trans- 
formers made by the Westinghouse Electric & Manufactur- 
ing Company. However, the above method can be used 
with all makes of transformers and meters. 

J. G. Longfellow (Va.). 


connected one at a time if the load remains constant. 


Action of a Condenser. 
Editor Electrical Engineering: 

Whenever two conductors are separated by a dielectric, 
or insulator, a condenser is formed. The capacity of this 
condenser depends upon the area of the surface of the 
conductors, the distance between them, and the character 
of the dielectric. If we apply a difference of potential to 
the two conductors of a condenser, for a very short time 


Ans. Ques. No. 446. 


there will flow into the conductors a current. This cur- 
rent is called the charging current, and its size and the 
length of time during which it flows depends upon the 
potential applied and the capacity of the condenser. Thus: 
Amps. seconds = capacity * volts. Where the capacity 
is measured in farads. If having thus charged a condenser, . 
we take a wire having resistance and connect together the 
two conduetors, there will flow between them for a short 
time a current, heating the wire and discharging the con- 
denser. This shows that the condenser stores up energy in 
the form of a charge when charged, and gives it up on dis- 
charge. 


“Aygalied 
Potentio/ 


MF AND CURRENT WHEN CHARGING A 
CONDENSER. 

If we should apply an alternating potential to a con- 
denser, 7.¢., a potential which rises to a positive maximum, 
(a) to (b) curve A, then decreases to a negative maximum, 
(b) to (d), repeating this cycle over and over, let us see 
what would take place. As the potential rises, (a) to (b), 
current begins to flow into the condenser conductors charg- 
ing them, and so long as the potential continues to rise the 
current continues to flow, (a’) to (b’) eurve C. When the 
potential reaches its maximum positive value at (b) the 
current ceases to flow (b’), and as the potential begins to 
decrease, the condenser begins to discharge, i.e., send cur- 
rent back to the supply. This continues until the potential 
has reached its negative maximum when the outward flow 
of current ceases and the condenser is discharged, (b’) 
to (d’). Then the potential rises and the current starts to 
flow into the condenser again and continues until the poten- 
tial reaches its positive maximum at (f) when the condenser 
is fully charged. This process continues and is repeated 
each eyecle. From the foregoing it is seen that the econ- 
denser returns to the source on discharge, energy supplied 
to it on charge, so that although there is a current flowing 
into and out of the condenser there is little energy lost. It 
is also seen that the current flowing has a maximum when 
the applied potential is zero and that it is zero when the 
potential is a positive or negative maximum, thus the eur- 
rent wave leads the potential wave by 14 eycle. 

As stated before the value of the eurrent flowing de- 
pends upon the capacity of the condenser and the applied 
potential, also that a condenser consists of two conductors 
separated by an insulating material. Thus a transmission 
line acts as.a condenser and if open cireuited with an A. C. 
potential applied to its ends, it is charged and discharged 
as explained above, the current flowing being known as the 
charging current of the line. Condensers used commercially 
are usually built up of plates of metal or tin foil separated 
by air, glass or waxed paper. 


CURVES OF 


Nature of Induced Currents. Ans. Ques. No. 448. 
Induced currents, so called, result from induced poten- 
tials in conductors either cutting or being cut by magnetic 
lines of foree. The direction in which the potential is in- 
duced and thus the current caused to flow through the cir- 
cuit, depends upon the direction of the cutting of the lines. 
There are two methods of getting this cutting effect. The 
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first is by moving the conductor through a magnetic field or 
vice-versa, the field is moved by the conductor as is utilized 
in the generator. The second method is to place the con- 
ductor in a magnetic field which is constantly varying as is 
done in the transformer and the induction motor. In this 
ease there may be no mechanical motion between the field 
and the conductor. 

In order to induce a direct current in a conductor (po- 
tential always in the same direction) the cutting of the lines 
must always be in the same direction. This means that the 
conductor must move relative to the field to cut the lines as 
in a generator, for if the field was to vary it must always 
be either increasing or decreasing continuously which is 
impossible for any length of time. Devices in which direct 
potentials are induced are illustrated by the unipolar gen- 
erator, and the foucault current brakes used on integrating 
watt-hour-meters. R. W. Goddard (Neb.) 


Nature of an Induced Current. 
Editor Electrical Engineering : 

An induced emf may be thought of as being produced 
either by the change of the magnetic flux enclosed by a coil 
of wire or by the cutting of the lines of force by a wire at 
a definite rate. These two actions are identical. The emf 
produced in the alternator is by the first method while that 
produced in the direct current generator is by the second 
method. Since induced currents are produced by induced 
emf’s, they can be either alternating or direct according as 
the type of generator in which they are produced is of the 
alternating or direct current design. 

D. G. MeArm (N. C.) 


Ans. Ques. No. 448, 


Nature of an Induced Current. Ans. Ques. No. 448. 
Editor Electrical Engineering: 

Induced currents are currents caused by the change in 
the value of other currents, and will be direct or alternating 
according as the primary current is direct or alternating. 
For instance the induced currents in transformers, and al- 
ternating machinery in general, are alternating and of the 
same frequency as that of the supply. If, however, we 
have a simple spark coil with primary and secondary wind- 
ing and the secondary is short circuited with a battery cur- 
rent passing through the primary, there will be at the 
moment of closing the cireuit an induced current, which will 
rapidly inerease, then die away as the primary current 
reaches a steady value. This is a variable current but a 
unidirectional one. If now the primary current be broken, 
there will be another rush of secondary current, in the op 
posite direction. Probably the most important instance of 
this principle in direct current machinery, is that of self- 
induction in the field and armature cirenits. The effect of 
this property is to set up strong opposition to change in 
current values. This affects the regulation and commnuta- 
tion of the machine, as well as makes necessary some pro- 
vision for the dissipation of the energy liberated when the 
field circuits of large machines are to be opened. 


Converters and Frequency Changes for Laboratory Use. 
Ans. Ques. No. 450. / 
Alternating current may be changed to direct current 


in small quantities for storage battery charging and the 
like, by means of four aluminum cells connected as shown. 
These cells have the property of allowing current to pass 
in one direction but not in the other. They are sold Ly 
the Electro-Importing Company of New York City. and 


other dealers in wireless and experimenters goods. Another 
type of rectifier is made by the Wagner Electrie and Mfg. 
Co., and is of the interrupter type. That is one wave of 
the current is cut off by a contactor vibrating in synehro- 
nism with the supply current, giving a pulsating but uni- 
directional current. One half of the supply current is not 
utilized in this system unless two vibrators be used, one of 
which is arranged to reverse one wave and add it to the 
other one. 


A.C. Supply 


oS 
Q 
< 
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CONNECTIONS or ALUMINUM CELLS TO SECURE DIRECT 
CURRENT From A. C. Suppty. 


A change from direct to alternating current is not so 
easily accomplished. If the questioner will write to the 
Fidelity Electric Co., of Laneaster, Pa., he will be able to 
secure prices on small converters of the rotary type. 


A. G. Rakestraw. 


Why an A. C. Wattmeter Hums. Ans. Ques. No. 451. 
Editor Electrical Engineering: 

The cause of the hum or buzzing noise in a watthour 
meter is due mostly to induction. The noise may be in- 
creased by loose laminatinos, jewels, or gear train. 
the meter board may act as a sounding board. Try mount- 
the meter on a more solid support with no hollow backing, 
The noise may be also lessened, but not entirely overcome, 
by changing position of permanent magnets, being careful 
not to throw meter out of calibration in so doing. 


Calculation of Secondary Current in Wound Secondary 
’ Motor. Ans. Ques. No. 454. 
There is no rule whereby one can determine the secon- 


dary voltage or amperes from the values given in the ques- 
tion. These values are best found from actual tests and 
use of the circle diagram or by writing to the manufactur- 
ers, sending serial number of motor. Generally the secon- 
dary amperes are stamped on the name plate of slip ring 
motors and this value is sufficient to determine the size of 
wire needed. 

To operate a 60 cycle fan on a 25 eyele cirenit, change 
the number of poles, using this formula: Poles — (120 
x cycles — R. P. M. 


Measurement of Power in an Unbalanced Circuit. 
Ques. No. 447. 
Actual loads cannot be determined from voltmeter and 


ammeter readings, when the load is induetive, as I judge 
this load is; nor can the power factor be detremined. There 
is needed a wattmeter reading. The apparent load can be 
determined from this formulaa W = V3 X EX I. E= 
voltage; I = amperes; W = watts. The value found from 
this formula must be reduced by the power factor to become 
actual load or power. The power factor in this case could 
be assumed as 80 per cent, but this is rather indefinite. 


Also 
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As the power factors of all systems is the ratio of the true 
watts to the apparent volt-amperes, you can readily see 
the readings of a wattmeter are quite necessary. 

Clyde A. Turner ( Mass.) 


Why Watthour Meters Hum. Ans. Ques. No. 451. 
Editor Electrical Engineering: 

The humming of induction meters is due to the vibra- 
tion of either the dise or the laminations, caused by the 
magnetism of the field coils. In construction this effect is 
broken up by clamping the laminations or impregnating 
them with some adhesive substance that has the same effect, 
and also by making the top bearing in two pieces, with rub- 
ber between so as not to transmit the vigrations to the 
frame. 

In some types of meters, by removing the works from 
the case and tightening the serews holding the laminations, 
the trouble can be removed. Much of this trouble is caused 
by mounting meters direct on a hard plastered wall, which 
acts as resonator to amplify the sound. If impracticable 
to mount meter on a meter board, by using rubber wash- 
ers under the lugs and a short piece of rubber tube on the 
serew, so that the meter case does not come in contact with 
the wall or the screw, the trouble can be modified. 

J. G. Longfellow (Va.). 


Nature of an Induced Current. Ans. Ques. No. 448. 
Editor Electrical Engineering: 

All induced currents are not alternating. 
sider the simplest case of two parallel wires. 


Let us con- 
If a eurrent 
is set up in one, there will be an induced murrent in the 
other. If a direct current is set up in the first wire, there 
will be an induced current in the second as long as the first 
current continues to increase, and the size of the induced 
current will be proportional to the rate of increase. If the 
first current were to inerease continuously for an indefinite 
period, we would have a constant direct current in the sec- 
ond wire. When the direct current in the first wire reaches 
its full value in a short time, as in ordinary practice, the 
induced current is only momentary, there being no current 
after the first current reaches a constant value. When the 
first current decreases to zero, the phenomenon is reversed 
and we have an induced current in the opposite direction. 
The rule is that the induced current is proportional to the 
rate of increase of the current. 

In the ease of an alternating current, which follows the 
sine law, the induced current is proportional at all times to 
the rate of increase or slope of the current, which follows 
the cosine law, or is the same as a sine wave 90 degrees. be- 
hind the first wave. The proof of this is found by calculus, 
in that the first derivative of a situe wave is a cosine wave. 

Broan ts illim oer ( Nem Yne 


Motor Sizes for Centrifugal Pump Operation. 

In answer to question 457, by W. J. R., referring to 
centrifugal pumps, we have had the diagram shown here- 
with specially prepared for Execrrican ENGINEERING by 
M. William Ehrlich, a New York engineer. With the aid 
of this data, the motor horsepower required for any corm- 
bined conditions of eapacity and head may be read directly 
on the left-hand seale. It should be noted that the figures 
given are not theoretical horsepowers, but are based on 
actual practice, and include the variable item of efficiency 
for both the volute and turbine types of pumps. 
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Powrr Dracram FoR Moror-Driven Pumps. 

Centrifugal pumps are usually modified in design for 
specific conditions, resulting in numerous types of impellers, 
bu’, as a rule, each “stage” may be used against a total 
head of 125 feet; and by speeding up the machine ean dis- 
charge against heads as high as 200 feet; but this is not 
desirable, and a multiple stage pump is therefore recom- 
mended. It is important that a centrifugal pump be op- 
erated as nearly as possible under the conditions for which 
it was designed; otherwise the motor may be heavily over- 
loaded and other troubles experienced. A constant speed 
motor is recommended under constant load, but under vary- 
ing operation a variable speed motor should be used. 

The diagram shown is designed primarily for water 
purposes, giving the quantities in United States gallons. If 
other liquids are to be pumped, multiply the amount by the 
specific gravity of the fluid. The lines of total head repre- 
sent the sum of the measured head plus the friction head, 
and are arranged in progressive order to 125 feet or the 
full tax on a single stage pump. Two stage pumps with 
similar impellers, and operating at the same speed as a 
single pump, will deliver the same quantity of water against 
twice the head and require double the motor power. 

To use the diagram, determine the number of gallos 
to be pumped per minute, and follow the vertical line cor 
responding to this quantity on the lower seale until it inter- 
sects the diagonal line of total head, then read the motor 
size required on the left-hand scale. It should be noticed 
that the chart has logarythmie seales, and the figures shoul, 
therefore, be carefully observed. 

Readers are no doubt aware of the fact that there is 
very little available data of this character, and are, there. 
fore, advised to preserve this diagram for future reference, 
especially as no figuring is necessary to get at the results.--- 
Fditor. 
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A Condensing Plant vs. a Non-Condensing Plant. 
Editor Electrical Engineering : 

In reference to an answer to a question that appeared 
in one of your 1912 issues discussing the above~subject, 
the writer desires to call attention to a few points that were 
not mentioned and may be of interest to others who have 
to investigate this problem in the future. The question 
referred to was stated as follows: 

“Kindly present information on the following condi- 
tions. In our plant ¢here is a 2,000 kw. turbine exhausting 
into a heating system about 140 days of the year. Will it 
pay to install a condenser for the remaining 225 days of 
the year? What would be the yearly gain or loss in dol- 
lars in ease the condenser was installed? The labor cost 
may be assumed the same in both eases so that only coal 
cost, water cost, and charges against first cost of change 
need be considered. The turbine running non-condensing 
used 38 pounds of steam per kw. hr. The temperature of 
the feed water supply is raised to 210 degrees and the 
water cost is 13.33 cents per 8,300 pounds. The boiler 
pressure is 150 Ibs. gage. ‘Coal, costs $3.00 per ton. The 
plant operates 10 hours per day.” 

The answer in the issue referred to fails to consider the 
necessary arrangements for cooling the water with a con- 
densing outfit and it is believed on this account, shows too 
ereat a comparison in favor of the condenser outfit. The 
gain given through the use of the condenser for the above 
conditions is $13,335 per year. From what follows it will 
be seen that this figure is high. 

The same assumption will be made as was made by the 
author of the answer for those conditions not named. 
Evaporation per pound of coal at 8 pounds. Since water is 
purchased, it is necessary to purehase condensing cooling 
water or drive deep wells which in either case is expensive. 
Only purchase of water will be considered. When operat- 
ing 225 days non-condensing and the turbine exhausting 
to the atmosphere, instead of using 38 lbs. of steam per 
Kw.-Hr. as when the heating system is on with a back 
pressure of about 5 ibs., the steam consumption would tbe 
more like 28 to 30 lbs. per Kw.-Hr. ‘Since a correction 
of evaporation from and at 212 degrees will be caught in 
the exhaust from the condensing apparatus, by charging up 
one of these machines with exhaust steam to heat boiler feed 
water, the S lbs. evaporation will be taken as the proper 
figure to use in the ealeulations.. 

Then we have, (2,000 « 30 «K 10) + 8 & 2,000 — 3714 
tons coal per day and 37.5 & $3.00 — $102.50 for fuel per 
day with the machine running non-condensing. Then 
(2,000 x 30 « 10 & 13.33) ~ 8,300 — $9.64 per day for 
water to supply boilers. Total cost of fuel per day — 
$102.50 + $9.64 — $112.14 to operate the plant non-con- 
densing. 

Next we will see what it will cost to operate the plant 
condensing and then what it will cost to install condensers 
and if the difference would justify the investment. When 
running condensing at say 27-in. vacuum (any higher 
vacuum would be too expensive when water has to be pur- 
chased and cooling apparatus used) under these conditions 
and steam at 150 Ibs. gauge pressure, we could expect 
abount 20 lbs. per Kw.-Hr. for the turbine. Then we would 
have, 

(2,000 « 20 « 10) + 8 & 2,000 — 25 tons coal per 
day. At $3.00 per ton, 25 * 3 — $75.00 per day for coal. 
Cost of water for boilers would be 2,000 20 * 10 = 400,- 
000 lbs. per day, and adding 5 per cent to this for the con- 


densing machinery, 400,000 -- 20,000 — 420,000 lbs. per 
day. At 1314 cents per 8,300 lbs., (420,000 « 13.33 — 
8,300 = $6.75 per day. Then cost of fuel per day = 75 
+ 6.75 = $81.75. The net saving by running the plant 
condensing over non-condensing per day is $112.14 — $81.75 
= $30.39 and 30.39 225 —= $6,837.75, the net saving per 
year. 

From this amount we have to deduct the interest on 
first cost and depreciation, plus some other elements enter- 
ing into the condenser proposition. The net result will 
then show whether or not one would be justified in in- 
stalling the condenser. Since the barometric or low lift jet 
condenser will require about 25 per cent less water to pro- 
duce the same vacuum, this type of machine will be con- 
sidered. Although condensing water is being purchased, 
the condensate will mix with the injection water and be 
earried to the coolmg pond or tower as the case may be. 
Since space may not permit the installation of a cooling 
pond of sufficient capacity to cool by natural means, we 
will have to figure on either a cooling tower or spray 
nozzles. 

A jet condenser including circulating water and air 
pumps with either motor or turbine drive would cost erected 
i) OU ee RS fies ofS <) cro or eke th aohetons «alot O,000 
Cooling tower erected, including concrete basement.. 12,000 
Pipe work over and above that required for non- 

condensing 


First cost of installation of condensing apparatus, 

LLC) iP eer, Rey Wey NIG hic, rch aslo ne va)cou nvicho Monon e- cue Mmowelle ten al’s $21,000 

We will have to circulate not less than 2,000 gals. per 
min. of water over the cooling tower at a total head of 40 
ft., therefore we will require a motor to operate the pump 
of 75 Hp. where the motor has an efficiency of 90 per cent 
and the centrifugal -pump 60 per cent. ‘Since this motor 
must drive the air pump (on the same shaft) whieh will 
handle about 10 per cent of the circulating water at less 
head, it will require an addition of 5 Hp., making 80 Hp. 
for motor rating. To operate this motor we would require 
60 Kw.-hrs. at say 145 cent per Kw.-hr. at the 
switch board — 60 & 1.5 & 10 = $9.00 per day for ecur- 
rent to operate condenser. 

In addition to the evaporation that will take place in 
the cooling tower and which is taken care of in the boiler 
evaporation charge, we will have a natural loss for evapo- 
rization from sun ete., In addition to this enough water 
must be purchased to fill the basin for condensing pur- 
poses. Hor the size of tower considered about a 50,000 
gal. reservoir is required from which to draw. From 
natural conditions this would evaporate at least once in 6 
months making a cost of water amounting to 100,000 gal. 
per year in addition to heat evaporation. Thus, (100,000 
13.33) = 1,000 — $13.33 per year. 

Cost of current to operate condenser equal 9 x 225 — 
$2,025.00 per year. Interest and depreciation on $21,000 
at say 12 per cent = $2,520.00. We must then charge 
against the net saving the following items per year: 


AGH Blo Ok a ORS 5 otk Gate ME SEECIMeEeES cc BmeeneE Res ea Ge BL SS 
@inereniie toy run) Comdenser sever ele ss-vaknene «te elane 2,025.60 
Initerestmanda depreciatiomprss). sere clyde. «= eileen 2,520.00 

$4,558.33 


Therefore we have a net saving of 6,837.75 — 4,558.33 —- 
$2,275.42. While there are some items which we have not 
included in this discussion, such as additional oil, waste, 
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ete., for operating the machinery, we have assumed that the 
same crew would handle the plant when running condensing 
as when running non-condensing, all of which could be 
true. Jt thus looks as if it would pay in this case to install 
the condenser and would pay over and above interest and 


SS SS) (a 


depreciation about a 10 per cent dividend on the invest- 
ment. 
If the plant were a new one, the bleeder turbine could 
be installed and show better economies than given here. 
Earl F. Seott. (Ga.) 


C—O 


| © New Apparatus and Appliances | 


—)T 


Street Lighting Fixtures. 

A new line of street lighting fixtures which combine 
artistic appearance with efficiency has been produced by the 
George Cutter Company, of South Bend, Ind. These fix- 
tures are of the bracket type, made up of pipe of straight 
or simple curvature, and wrought iron channel iron scérolls. 
These fixtures are shown in the accompanying illustrations. 


fi tH 
Hy : | 
} 
j 
i ¥ 


Fig. 1. Tyres or Currer Street LiguTinG BRACKETS. 
The brackets are made for inner or outer wiring, and with 
one-piece and two-piece fluted streethood bodies. Fig. 2 
shows a one-piece body with a 24-inch radial bowl reflector 
and an Alba diffusing globe. The reflector is designed par- 
ticularly for lamps of large sizes, either multiple or series. 
The globe protects the lamps from rain and sleet, which 
would tend to erack them on account of the high tempera- 
ture of the bulbs, and also provides ventilation through the 
hole in the bottom where the air enters, circulates around 
the lamp and vertically through the top of the streethood 
porcelain, where it passes out through the arehes around the 
lower edge of the canopy. This globe is also designed to 
shield the eye from glare produced by the high intrinsic 
brillianey of the filament. 

A eable clamp above the canopy holds the fixture to the 
span wire fastened to poles on either side of the street. 


} (aE | 1 9 A ( a ( 


se 


Another method of keeping the fixtures level in stormy 
weather is shown in the diagram, Fig. 3, where an auxiliary 
cable attached to the streethood porcelain is fastened to the 
pole on one side of the street, both line wires running to 
insulators on the opposite pole. It is claimed that the high 


Fig. 2. Onn-Pince Bopy Wir Rapiau Bowt REFLECTOR. 
eandle power lamps with this cable grip suspension fixture 
will be used largely for replacing are lamps in the busi- 
ness districts of cities because of the simplicity, low first 
cost, high efficiency, and quality of ight. The smaller sizes 


-< A re 
Metruop Usep to Keep Fixture L&vet. 


? 


Fic. 3. 
of lamps will find their largest field in lighting residence 
portions of cities, where brackets of artistic design will 
support the lamps beneath radial wave reflectors of 18, 20 
and 24-ineh diameters. 


Watthour Demand Meters. 

A combination watthour and demand meter has been re- 
cently placed on the market by the Westinghouse Electric 
& Mfg. Co. It has been designed to meet a growing need 
on the part of central stations for a meter to determine by 
a simple reading the maximum demand of an installation. 
This is a single meter that records without the use of a 
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clock mechanism both the kilowatt-hours consumed and the 
maximum kilowatt demand. 

Because it fulfills both these purposes it_is suitable for 
determining maximum demand and load factor as a basis 


for rates, as well as the diversity factor of the station. 


= OD: 
A New WESTINGHOUS 


—E WatrHour Demanp Merer. 


It provides precisely the readings needed on systems that 
base their charges on maximum demand and power de- 
livered, both readings being taken monthly. The meter 
records the maximum demand of the connected load but not 
the time at which the maximum occurs. The maximum de- 
mand is indicated by a pointer sweeping over a 4-inch dial, 
and the watthour load is recorded on a 4-dial counter. 

The meter is a combination of an induction watthour 
meter, an induction wattmeter, and an escapement form of 
time element. The instrument has a standard watthour 
meter movement, including electromagnet, permanent-mag- 
net, and aluminum disk. In addition, it has an auxiliary 
disk sector supported on a jewel-and-ball bearing so that 
it can move in the air-gap of the electromagnet, in such a 
way that it does not interfere with the accuracy of the main 
disk, which always rotates at a speed proportional to the 
load. The rotation of the auxiliary disk is restrained by 
a spiral spring, making its final deflection proportional to 
the watts load. The auxiliary disk with its spring and 
pointer constitute an indieating wattmeter. 


As the total deflection and the rate of deflection of the 
auxiliary disk vary in direct proportion, the time required 
to reach the maximum position when any constant load is 
passed through the instrument is a constant. For example, 
if a load of 500 watts is supplied to a 5-ampere, 100-volt 
meter with 15-minute time element, the demand mechanism 
will reach equilibrium at the 500 watt point in 15 minutes. 
If instead a load of 1,000 watts is applied to the meter, the 
demand mechanism will have to move twice as far, to the 


1,000-watt point, to reach equilibrium; but the double load 
will move the watthour disk twice as fast, causing the es- 
capement to allow the demand disk to move twice as fast, 
and it will cover the double are in the same time. A mathe- 
matical analysis of the instrument shows that the deflection 
for any varying load that does not continue long enough 
for the instrument to reach equilibrium is equal to the 
_ average load during the interval. 


The Advertosign. 


A new form of electrical window display sign, known 
as The “Advertosign,” is now being manufactured by The 
Advertosign Company, 738 Monadnock Block, Chicago, III. 
The essential features of this device are its adaptability to 


any line of business, and the claim that more reading mat- 
ter can be used in the frame than with any similar sign of 
equal length. By means of a set of individual letters, nu- 
merals and characters, the reading matter in The “Adverto- 
” may be changed on short notice. 


sign Three sizes are 


Tur. ADVERTOSIGN. 
made—namely, 3214, 42 and 48 inches in length. The 
Advertosign employs a mono-metallie thermostat, both ends 
of which are securely bolted, leaving the apparatus un- 
affected by vibration. 


Electrical 
Construction News E 


This department is maintained for the contractor, 


| dealer, manufacturer and consulting engineer. 
Be rr cH 
ATLANTIC BEACH. The Atlantic Beach Hotel plans to make ex- 


FLORIDA. 
tensive improvements and to change its lighting system from direct to 
A. C. systems. An ornamental street lighting system of about one 
mile is to be installed and some 85 cottages lighted. H. M. Stan- 
ford is manager. 

JACKSONVILLE. The Stribling Wave Power Co. has been in- 
cerporated with a capital stock of $10,000 for the purpose of de- 
veloping water power from waves. S. L. 
general manager. 

TAMPA. The Tampa Electric Co. has increased its capital stock 
from $100,000 to $200,000. New equipment is to be 
its steam plant. 


Stribling is president and 


installed in 


GEORGIA. 

BALL GROUND. The Amicola Marble Co. is.said to have pur- 
chased a water power plant on the Otawah River at Gober Station, 
A plant will be developed at this point. 

COLUMBUS. The Columbus Power Co. plans to install addi- 
tional equipment in its Goat Rock plant, now developing 7,500 Kw. 
It is understood that a 5,000 Kw. unit is to be installed, as well 
as water wheel, switchboard equipment, etc. The Stone & Webster 
Engineering Corp., of Boston, Mass., has charge of the installation. 

MOULTRIE. The city is planning a white way system of 100 
posts. R. J. Corbett is chairman of the purchasing committee. 

ST. MARY’S. The St. Mary’s Ice & Light Co., has recently 
been incorporated and plans to install an electric light plant and 
ice factory. 

SAVANNAH. It is understood that the Savannah 
Company is planning to remodel its power plant and substation. 
Additional equipment will be installed. The Schofield Engineering 
Co., of Philadelphia, Pa.,. are in charge. 

KENTUCKY. 

FULTON. The Public Service Company of Western, Ky., has 
been incorporated by J. H. Broughton, W. ©. Morehead and H. L. 
Lowe. This company is a consolidation of the Fulton Electric Light, 
Heat & Power Co., of Fulton, Ky., and the Hickman Electric, Ice & 
Water Co., of Hickman, Ky. 

MISSISSIPPI. 

GREENVILLE. The Delta Light & Traction Co. has recently 
purchased the Delta Electric Light, Power & Mfg. Co., of Green- 
ville, and will make improvements to the system it now operates. 
Frank Robertshaw, of Greenville, is president; Ralph 
secretary and general manager. 

MERIDIAN. An explosion of a Heine boiler in the plant of the 
Meridian Light and Railway Co. recently caused considerable damage. 
Repairs are being made. 

VICKSBURG. The Vicksburg Light & Power Co. has received 
a new street lighting contract and will overhaul the street lighting 


Lighting 


Claggett is 
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system. 226 incandescent lamps of 60 and 80 candle power will be 


installed, and 31 ornamental posts. The work will begin at once. 


Cc. G. Johnson is manager. 

NORTH CAROLINA. 
The city is to install 600 Kw. generating ap- 
W. M. Piatt is 


Electrical Testing Laboratories 


GREENVILLE. 
paratus, condensers and auxiliaries in their plant. 
engineer at Durham, N. OC. 

MANCHESTER. The Little River Power Oo., which is now re- 
building its hydro-electric plant, is to install 300 Kw. additional 
generating capacity and arrange to furnish energy to Fayetteville, 
N. ©. Sellers & Ritcey are consulting engineers, of Stephens-Girard 
Bldg., Philadelphia, Pa. 

SCOTLAND NECK. The electric light and power plant is to be 
enlarged at an expenditure of about $10,000. 

WASHINGTON. The city is to remodel the mechanical 
electrical features of its power plant and make improvements. 
C. Charles is superintendent. 

SOUTH CAROLINA. 

ALLENDALE. The city is to construct an electric light plant, 
water works and sewer system. Bonds to the extent of $65,000 
have been issued. H. S. Jaubon Engineering Co., of Atlanta, Ga., 
is in charge of the work. 


Photometrical Department. 


Photometrical tests of all forms of com- 
mercial illuminants. Illumination tests made 


and . 
= anywhere indoors or outdoors. 


H. 
Electrical Department. 


Tests of electrical instruments, apparatus 
and materials. Inspection of electrical mate- 


DENMARK. The Denmark Light & Power Co., has been in- : - me 
corporated with a capital of $10,000, by ©. E. Campbell, T. M. rial and apparatus at factories. 
Phifer and F. G. Tompkins, of Columbia, S. C. 
McBEE. It is understood that the McBee Electric Co., is to ° 
erect an electric plant on Cedar Creek and instal] two miles of General Testing Department. 
transmission line. M. A. McPherson is engineer. 


Coal and ash analyzed. Paper tested. 


PERSONALS. ; Ede 
Industrial and clinical thermometers checked. 


MR. W. A. THOMAS, who for several years past has been com- 


mercial engineer in charge of all sales of mining apparatus for the Tensile compression and torsion tests of 
Westinghouse Electric & Mfg. Company with headquarters at East ; 5 ~ 3 
structural materials. Complete tests on 


Pittsburgh, resigned his position with this company on June 1st, and 


has taken up the practice of consulting engineering in Pittsburgh cement and concrete. 


wit hoffices in the Second National Bank building. Mr. Thomas is 
president of the Rocky Ridge Coal Company, of Robertsdale, Pa., 
which is an important bituminous coal mining company. His train- 


80th Street and East End Avenue 


ing in practical mining work, coupled with his work with the large 


electrical companies and extensive experience with mining com- q 
panies, should peculiarly fit him for the new work which he has NEW YORK N Y 

e e 
chosen. , b 


HAROLD ALMERT, consulting engineer, Chicago, Ill., has been 
retained as technical counsel by the Washington Railway & Electric 
Company and the Potomac Electric Power Company, of Washington, 


LL 


D. C. The appraisal division of Mr. Almert’s staff will make a MR. J. E. MAIR, sales engineer for the Appleton Electric Com- 
detailed inventory and valuation of the property of these com- pany, Chicago, Ill., who has recently made a business trip throughout 
panies, not only in Washington, but throughout the District of the South for his company and is now on his way back to Chciago, 


Columbia, in preparation for a hearing before the Federal Utility 
Commission, which Commission appeared before the local commit- 
tee of congress on June 2nd, through the corporation counsel, and 
declared itself in favor of immediate federal ownership of the 
utilities in the District of Columbia. 

WM. A. BOLE has been elected vice president of the Westing- 
house Machine in charge of production and erection for 
the plants at East: Pittsburgh and at Trafford. Mr. Bole has been 
in the continuous employ of the company since August, 1882, having 
successively filled the positions of general shop foreman, superinten- 
dent, manager of works and consulting engineer, and has therefore 
taken part in the growth and development of the company since it 
employed less than 100 men until the present when the total forces 


Company 


reports an optimistic feeling among Southern jobbers and electrical 
contractors. Mr. Mair says that business throughout Texas is good and 
from the nature of orders taken among jobbers in other South- 
indications are that electrical construction is going ahead in 
talked of hinderences due to poor business conditions in 
Mr. Mair made a similar trip last year at about this 
e increase in actual business for his com- 


judging 
ern states, 
spite of much 
the North. 

time and reports a favorabl 
In fact the Appleton products are so favorably received in 
certain sections that it is probable that a branch office will be es- 
tablished in Atlanta at an early date. We hope this expansion of the 
g Mr. Mair to this section permanently as he is a 
friends and generally liked in a personal and 


pany. 


company will brin 
past master in making 


business way. 
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What to Buy and Why---Told in Catalogues Just Issued 


cured without charge by 


run up into the thousands of operatives. 


The following catalogs have just been published by the companies named and can be se 
writing to the addresses given. Many of these catalogs contain data you will value. 


Company. 


Bulletin No. Name. 
680-1—Steel Tape Armored Cable ..........2+-:---.ses008> Standard Underground Cable Co., Philadelphia, Pa. 
117—D. ©. Factory Sewing Machine Motors ..............- Robbins & Myers Co., Springfield, Ohio. 
—Western Electric Interphonés’ ....-5 2650. ee wen Western Electric Co., New York City. 
91-—Panel Boards & Switches) cedars cesele seis eropir icles Frank Adams Electric Co., St. Louis, Mo. 
T= Textile’ Quarterly <yclscefotatars otenelegeneiey <i striate =| ons) L-ecustotel atonal Westinghouse Elec. & Mfg. Co., East Pittsburg, Pa. 
DS845—Porcelain & Glass Insulators ........0.260-sseeaeens Westinghouse Elec. & Mfg. Co., East Pittsburg, Pa. 
8-—Westinghouse Railway Data Exchange ...........-..- Westinghouse Elec. & Mfg. Co., East Pittsburg, Pa. 
1531-5-14—-Wicker-Type Electric Linotype Pots ........-.-...++- Westinghouse Elec. & Mfg. Co., East Pittsburg, Pa. 


13—Steel Tower Substations with Jib Cranes and Transfer 
Table. Also data on Installation ..............- Delta Star Electric Co., Chicago, Il. 
—Data on Mica for Insulation purposes .............00+. Meirowsky Bros., Jersey City, N. J. 
1¢00—National Metal Molding and Fittings ................. National Metal Molding Co., Pittsburgh, Pa. 
—Facts regarding Electric Window Signs ............-+4 \dvertosign Co., Chicago, Ill. 
= Prll USOcKGHS  veccente sie a aceke sexs ehekeie Miki ats cone Casco oeaeee Une aes eaene Ww. R. Ostrander and Co., 22 Dey St., New York City. 
= New Wire EUGGls ac cimare wrsia'e sieusaeke etavetene ahaa: ole ete kat ateienerelh Wiring Equipment Co., 30 Church St., New York City. 


—Data on Chain Drives, the first of the kind yet published. ,Link Belt Company, Chicago, Il. 
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The Opportunity of the Year for Southern Central 
Stations. 


In a little more than two weeks after this issue of Hlec- 
trical Engineering reaches its readers, a convention of the 
Sontheastern Section of the National Electrie Tight Asso- 
Giatiou, the first to be held outside the state of Georgia, 
will be in session at the Isle of Palms, near Charleston, 
Ree 


of the year among southern central stations, a fact that is 


This convention is now one of the important events 


readily recognized from the usual attendance made up not 
ouly of managers and new business men, but engineers and 
operators, men who are familiar with the engineering de- 
tails of construction and operation and men who are sent 
{o this convention by their managements to tell what they 
may know, when by so doing any good will be derived 
by those who attend as listeners. 
vention of this section are known as working sessions and 
proudly maintained as such by those responsible for the 
pregram and earrying it out. 


The sessions of the eon- 


The Isle of Palms is an appropriate meeting place for 
this convention on account of being generally known as 
the “Atlantie City of the South,” with special railroad rates 
in effect from all important points and further due to its 
proximity to a section of the South where electrical devel- 
opment of all industries has reached a stage not only 
interesting to members of the Southeastern Section but to 
central station men in all parts of the country who have 
to do with the generation of electrical energy from water 
power and its transmission at high voltages over consid- 
erable distances. 

Karly in the spring of this year, the various committees 
in charge of the convention arrangements began active work 
and now have arranged all details essential to a successful 
convention, so that those who have reason to know predict 
that the coming meeting is to be one of the milestones in 
southern central station progress. The moving spirit in all 
the work that has been done is President T. W. Peters, of 
Columbus (Ga.), his energy and enthusiasm cropping out 
in all the plans that have thus far been made known. This 
is, however, to be expected of the section president this 
year, for probably no other man has been so continuously 
and intimately identified with association work in the South 
since the formation of the Georgia section in 1910, acting 
as secretary and treasurer of that section during the first 
year of its existence, then as chairman of various commit- 
tees, and later as an organizer and vice-president of the 
Southeastern Section during its first year. 
knowledge of association affairs in the South has thus 


His intimate 


made his work during the past year of decided value in 
placing the section on its present firm footing. 

In the July issue of Electrical Engineering, and on page 
337 of this number, convention details are outlined. In 
regard to same President Peters has the following to say: 
“T believe that the paper which Mr. J. 8. Bleecker will 
present on ‘How, When and Where, which gives a few 
thoughts on regulation and the report of the publie poliey 
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committee to be presented by Mr. P. S. Arkwright, presi- 
dent of the Georgia Railway and Power Company, will be 
well worth the time and money spent by any company in 
making it possible for a representative to attend the con- 
Another feature that will be worth while is what 
During this 


vention. 
will be known as an ‘experience meeting.’ 
meeting, for which about one-half of a session will be given 
over, a discussion of any subject may be taken up by any 
member or guest.” 

The entertainment features have been carefully planned 
and will include a trip by boat to the different points of 
interest about Charleston, including the Navy Yard and 
Fort Sumpter. An automobile trip and a smoker are also 
planned. It is thus apparent that one feature only is 
now wanting to make this convention the best ever held 
in the Southeast. This feature is attendance, so let every 
one come who ean! 


Formula for Success. 


The attainment of success is the goal of every normal 
man’s endeavor. The discovery of the laws govering suc- 
cess has been the quest of large and small minds, the strong 
and the weak sinee the beginning of time, yet today the 
formula remains essentially empirical, the best results from 
same being secured when the user has an extensive practi- 
cal knowledge of all the factors and conditions under 
which he works. 
cal formulas has been worded by Bishop Spaulding as 
follows: 


Perhaps one of the best of these empiri- 


“Suecess lies in never tiring of doing; in repeating and 
never ceasing to repeat; in toiling; in hearing and observ- 
ing’; in watching and experimenting; in falling back on 
oneself by reflection, turning the thought over and over, 
round and about the mind and vision, acting upon it again 
and again—this is the law of growth. The secret is to do, 
to do it now, and not look away at all.” 

To men employed in the different departments of public 
utility companies, the disposition above described is indeed 
paramount, because the all-important question is rendering 
satisfactory service to the consumer. If this rule be gen- 
erally observed and especially so in emergencies, without 
regard to the clock, the welfare of the company will then 
be assured, and to the man will come success. 


It should always be remembered that long service alone 
has never gained for any man promotion to a better paying 
position, for in filling vacancies a company usually seeks 
the most capable man with the idea of approaching as 
closely as possible ideal standards of management and ope- 
ration. It is important, therefore, that every man should 
show an earnestness in all his efforts to fit himself for a 
higher position, since the advance to new duties and better 
pay go hand in,hand. The reason why some men receive 
higher wages than others was appropriately phrased by 
Elbert Hubbard when he said, “Every employe pays for 
superintendence and inspection. 
less. 


Some pay more and some 
That is to say, a dollar-a-day man would receive two 
dollars a day were it not for the fact that some one has to 
think for him, look after him, and supply the will that 
holds him to his task. Make no mistake about this; in- 
competence and disinclination require supervision, and you 
pay for it; no one else does. Do your work so well that it 
will require no supervision, and by doing your own think- 
ing, you will save the expense of hiring some one to think 
for you.” 


As no man can know everything about his work, he 
should never, even at times of certain progress, let his pride 
get the best of him, but should value opinions of, and con- 
sult with others. Officers of public service companies are 
always willing and ready to answer questions and assist 
in the promotion of a knowledge of their business and 
favor such a spirit in employes when the ambition to ad- 
yanee is shown. Electrical Engineering offers an oppor- 
tunity to every reader to make known to others such a 
spirit of co-operation, by maintaining a department for 
discussing and solving any problems that may prove puz- 
zling, with no charge attached to any use of its columns. 
Besides keeping abreast of the times by reading about, and 
watching the advancement of the allied industries, it is 
important that one keep well posted as to the doings of the 
company, if for no other reason, as a matter of pubhe 
policy. To those that have reliable information based on 
practice or experience the following advice should make it 
plain that submitting such data for publication and gen- 
eral discussion will always prove of considerable mutual 
value. 

Don’t be afraid to impart to others what you know, 
when it is something that may help them without hurting 
you. Pointers that are kept to one’s self get rusty lke 
the gold-pieces that a miser stows away in a dark creyice. 
Gold was brought into the honest daylight and minted for 
the express purpose that it should circulate for the benefit 
of all—and the same is true about the facts that men dig 


‘from the mines of experience.” 


M. Wituiam ERICH. 


Westinghouse Strike Ended. 


On July 9th, the employes of the Westinghouse Electric 
and Manufacturing Company, of East Pittsburgh, Pa., 
called off a strike that had caused them to be out of work 
for about a month. The date set for return to work was 
Monday, July 13, however, a large number of men reported 
on Friday and Saturday, the 10th and 11th. All depart- 
ments of the plant are now operating on full time. The 
attitude of the company during this strike and the publi- 
cation of the company’s policy in newspapers making 
plain a desire to always give employes a square deal, was 
largely responsible for the return of the workers. 


One Company to Supply Paris With Light and 
Power. 


During the present year the distribution of electricity 
for hghting and power purposes in Paris passes into the 
hands of one company which will have a monopoly until 
1940. There is a clause in the contract made with the 
municipal administration which requires the company to 
furnish current for lighting purposes at 50 centimes (9.65 
cents) per kilowatt hour at 30 centimes (5.79 cents) per kil- 


owatt hour for power, heat, or other purposes. The com- 


‘pany, which is capitalized at 100,000,000 franes ($19,300,- 


000), is called the Compagnie Parisienne de Distribution d’ 
Electricite, with head offices at 23 Rue de Vienne. Five of 
the companies which formerly supplied the city with electric 
current will liquidate, while the other two will operate in 
the suburbs of the city, La Societe d’Kelairage et de Force 
par Electricite in the north suburban district, and La Com- 


-pagnie Electrique du Secteur de la Rive Gauche in the east- 


ern, southern, and western suburban districts. 


ee 
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The Keokuk to St. Louis Transmission Line 
and Substation Details at St. Louis 


BY JOHN D. 


HE transmission line used between the Mississippi 

River Power Company’s new station at Keokuk, Iowa, 
and St. Louis to transmit energy to the latter city is unique 
in many ways. It is the longest transmission line to handle 
such a large block of power (60,000 Kw.) and further 
has the greates number of long river span crossings of any 
line. The right of way commences in the state of Illinois 
directly opposite the power station at Keokuk, Iowa, and 
runs directly south in a straight line, with the exception of 
two jogs, to a point about seven miles south of Quiney, 
Ill., where it turns and runs in a southeasterly direction 
to a pomt in Illinois on the Mississippi River about 50 
miles up from St. Louis. Here the line crosses to Missouri 
and spans the point of land formed by the Mississippi 
and Missouri Rivers in Missouri to the Missouri side, and 
crosses into St. Louis County. It then heads directly, with 
the exception of one right angle turn, to the receiving sta- 
tion at the western city limit of St. Louis. The right of 
way is 100 feet wide the entire distance of 146 miles. The 
line crosses the Mississippi River twice and the Missouri 
River once, 


Fig. 1. Type or Lint Tower Usep Brerween Keokuk 


AND Sv. Lovuls. 


EDWARDS, CONSULTING ENGINEER, ST. LOUIS, MO. 


TRANSMISSION LINE TOWERS. 

At present there is one line of steel towers whieh has 
been installed on one side of the right of way, room being 
left for an additional future line. The foundation of tow- 
ers varies according to size and location of same relative 
to strains. At river crossings these foundations, which are 
four per tower, are 3 feet, 3 inches square. For anchor 
towers a special heavy concrete substructure is used. At 
turns in the line a foundation is made by pouring the con- 
crete into circular forms 21 inches in diameter and sunk 
in the ground at depths varying with the nature of the 
soil. These forms are made of No. 14 sheet steel riveted. 
On the straight line the foundations are the same as those 
mentioned only the steel forms are 12 inches in diameter. 
These steel forms were put in the holes exeayated for the 
tower foundation and left in place after conerete was 
poured around foundation bolts. Trees on the right of way 
were cut down and even the branches on trees bordering 
on the right of way cut off if they projected over. 

The towers are all of heavily galvanized steel angles and 
channels riveted and bolted together. On the straight line 
towers there are three cross arms each made of two 10-ineh 
channel irons back to back, one on each side of tower and 
projecting equally both ways. These arms are of such a 
length that the wires are held 24 feet apart horizontally on 
a straight line. The spacing of the arms vertically is sueh 
that the three conductors of each cireuit are held 10 feet 
apart. 

Towers used as anchors at the Missouri River crossing 
have each of the four legs made of two 4-inch x 6-inch x 8- 
inch angles and correspondingly heavy braces laterally. The 
feet of these are on 24 foot centers. These towers only 
carry three conductors in a horizontal plane, one being in 
the center of the tower and the other 20 feet each side. 
They have four 2-inch holding down bolts for each leg, and 
are 80 feet high, which give the lowest conductor a 50-foot 
clearance from the ground with the spacing employed. 
These anchor towers are shown in Figs. 2 and 3. 

The towers used to give proper clearance to the wires 
at the Missouri River crossing are 220 feet high on the 
south side of the river and 50 feet high on the north-side. 
The foundations for these are 36 feet, 9 inches center to 
center. These towers are of the proper height to hold the 
transmission wires at such a distance above high water as 
to comply with Government regulations. There is only one 
cross arm on these towers which holds the three conductors 
in the horizontal plane. 
ley type. 


The towers are of the Riter-Con- 
LINE INSULATORS. 

The insulators used on the transmission line ave of the 
Ohio Brass Co., type, 10 inches in diameter and 8 sections 
per unit. They were subjected to a wet test of 330,000 
volts, thus giving a safety factor of 1:3. Each one of 
these insulator units is almost 4 feet long. 

At the Missouri River crossing, the span, which is about 
3,000 feet, is held by 48 dises per conductor or 6 units of 
5 insulator dises per unit. These crossing insulators are 


held by an equalizing bar arrangement which puts the 
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same strain on each of the six units. This combination has 
a tensile strength of 60,000 pounds. 

At anchor towers, which are about every 7,000 feet 
along the line, the conductors are dead ended to the towers 
by two units per conductor. On the straight line sections 
the insulators hang directly down from the ends of arms, 
thus giving a flexible swinging connection. 

There are at present two, three-wire cireuits supported 
by these towers which are each composed of 300,000 e.m. 16 
The corona 


strand copper cable %g inch outside diameter. 
point for these conductors is 148,000 volts which is about 
48,000 above that used on the line. The ultimate tensile 
strength of this eonduetor is 14,000 pounds, which gives a 
good safety factor even under such severe conditions as 
zero degrees Iahrenheit, with a 14-inch ice coating and a 
60 mile an hour wind. It might be well in passing to note 
that such a weather condition as this has never been ex- 
perienced by the writer in this part of the country, since 
when a sleet storm oceurs in this portion of the Mississippi 
Valley the weather is usually but little below freezing tem- 
perature and there is seldom any wind. 

The clamps used to tie the conductors to the insulators 
have the shape of an equilateral triangle 12 inches on a 
One corner of this 
clamp has a bolt which, with the two sides of the clamp 
form a elevis for the connection to the insulator. The 
groove through this elamp is corrugated and also flared 


side and made of '%-ineh sheet steel. 


at the ends so that the conduetor does not have to pass 
immediately from a rigid support to the span, thus to a 
certain extent avoiding the tendeney to erystalize. 

At the Missouri River crossing the conductors are made 
with a %-ineh steel core with an outside layer of copper 
strands, making the overall diameter 7g ineh. 

GROUND WIRES. 

The ground wires are of %-in. standard Siemens-Martin 
steel having an ultimate tensile strength of 11,000 Ibs. 
The most severe weather conditions are not expected to ex- 
ert a pull of over 5,000 to 6,000 Ibs. This wire is grounded 
at every tenth pole. It might be well to add here that the 
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river erossing towers are grounded by having a 214-in. x 
2'4-in. x Yj-in. angle iron driven near each leg and a %-in. 
galvanized stranded steel wire couneeted from the tower 
lee to it. 

TELEPHONE LINE. 

A telephone line of 30-foot cedar poles has been con- 
strueted along one side of the right of way carrying 4+-pin 
The telephone cireuit is composed of two No. 
8 copper wires supported on poreelain insulators. The 
telephone booths, which are located every three or four 
miles. are of wood 4 x 4.x 8 feet high. Where the two wires 


cross arms. 


Ied Pay 


50-Foor AncHor Towers at Missourt River Crossinc—NorrH Sipe—WitTH CLEARANCE 


ToweERS IN BACKGROUND. 
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ARRANGEMENTS FOR ROOF ENTRANCE OF LINE 
At St. Lours SuBSTATION. 


pass throngh the wall of the booth, bushings of 6,600 volt 
style are used. 

It might be mentioned that since the transmission has 
been in operation, or since July Ist of last year, while there 
have been several storms which have interfered with the 
12,000-volt secondary distribution in St. Louis more or less, 
there has not been any failure ou the 100,000-volt line from 
Keokuk. It may be of interest also to say that since the 
line was first placed in operation 64,000 Kw. have been 
transmitted from Keokuk to St. Louis without any trouble 
of any kind. The voltage at the receiving substation in 
St. Louis averages about 96,000 volts. 

PAGE AVENUE SUBSTATION AT ST. LOUIS. 

The Page Avenue station at St. Louis receives and trans- 
forms the energy transmitted to St. Louis from the water 
power station located on the Mississippi river at Keokuk, 
Iowa, for locai distribution. The property on which the 
station is located is just west of St. Louis western city 
limit and at the end of the right of way from Keokuk. 
At the north end of the tract one of the belt lines of the 
St. Louis Terminal Railway runs so that the station thus 


has unequaled facilities for receiving shipments of material’ 


ete. A track connects with the above mentioned railroad 
and runs through the property and alongside the station, 
passing under an extension of a crane runway, thus per- 
mitting machinery and material to be unloaded expeditously. 

Near the north end of the tract is located a concrete 
basin 200 feet long by 64 feet wide by 12 feet deep. This 
basin is divided into two equal parts lengthwise by a brick 
wall, and holds the water used to cool the large step down 
transformers and other transformers in the station. This 
water is cooled by exposure to the air. 

The building is in the ground plan shaped like the 
letter T with an extreme overall length of 226 feet and a 
width of 125 feet at the wide part of the T. The build- 
ing foundations are of concrete, with walls of red pressed 
brick. On the west side of the building are 12 doorways 14 
feet wide, three doorways to each transformer compart- 
ment, closed by Kinnear rolling steel doors. These door- 
ways are for the placing of the large transformers. 

The floors throughout the building are of conerete sup- 


ported by 1 beams and are of such thickness that all con- 
duit used for control wiring, lighting’ ete., is imbedded in it. 
The basement, which extends under the entire building, is 
divided into a number of rooms which contain transformer 
oil tanks, bus bar structures ete. The office of the sup- 
erintendent is located on the baleony on the east side of the 
building. Here is located a private branch exchange switch- 
board for the telephone service around the station. On the 
main floor on the east side is loeated a room for the operat- 
ing foree, containing steel lockers, a shower bath, ete. 

The station lighting is controlled by three panel boards 
set into steel boxes in the wall. One of these panel boards 
is located on the baleony near the office, another directly 
below on the main floor, and the third one in the basement. 
The lighting fixtures are shown in Fig. 5. 

The station has no heating facilities as it is expected that 
the heat due to the T°R loss in apparatus will keep the sta- 
tion fairly warm and besides the climate in St. Louis is 
never severe. 

INCOMING TRANSMISSION LINE. 

The two three wire, three-phase transmission lines from 
Keokuk tap onto two additional lines about ‘a mile from 
the station thus making a double steel tower line the last 
The 
reason for building this extra line was due to the railroad 
erossings. The tower line strikes the building on the west 
side, and the last two towers are staggered so that the 
four lines run directly to their dead end insulator strings on 
a steel frame structure on the roof of the building. The 
loops around the insulators are made of galvanized iron pipe 
which hold shape better than the conductor itself would 
The above mentioned steel frame, besides acting as a dead 
end for the transmission wires, also supports porcelain 
pillar insulators to hold motor operated 
The conductor next runs to the line side of horn 
A tap is taken off between the 


mile carrying 12 conductors, or 4 three-wire cireuits. 


disconnecting 
switches. 
gaps as shown in Fig. 4. 


two structures which runs through two choke coils in series 
down to the oil switches shown more in detail in Fig. 4. 
From the choke coils, a pipe connection runs directly over 
to the line side of the horn gaps. The other side of the gaps 
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connects to a roof bushing and down to the arresters. This 
arrangement is shown in Fig. 4. 
8 inches. From the above it is seen that each of the four 
transmission lines has six roof bushings, three to the oil 
switches and three to the lightning arresters. 
HANDLING HIGH TENSION LINES IN BUILDING. 

Standing at the north end of the station and looking 
south through it, the second floor or baleony on the left or 
east side holds the aluminum cell lightning arresters. These 
are mounted in boiler steel plate tanks, which stand near 
On the same floor near the center of 
the building are the line oil switehes, four in number, 
These switches are of the General Electric 
K-15 single pole type, and are rated at 400 amp. and 110,- 
000 volts, solenoid operated. 


The horn gaps are set at 


the east windows. 
shown in Fig. 5. 


The elosing and opening 
solenoids stand on the floor and are mechanically inter- 
locked to insure simultaneous operation of the three units. 
The 110,000 bus consists of copper tubing suspended in the 
open air by insulators hung from the roof of the station. 
The insulators are of the suspension type similar to those 
The bus runs lengthways of 
the station and is divided into four sections which are tied 
together through oil switches of the same type and capacity 
Connected to each of the four 
sections mentioned above is a similar oil switch used to cut 
the energy on and off of the large transformer banks. 

The disconnecting switches of Fig. 5, used with the above 
mentioned oil switches are worthy of note. They consist 
ot two brass heads mounted on poreelain pillars, the two 
pillars being supported on a steel plate. Through one of 
these heads and into the other slides a brass rod with an 
eye at the lower end. This eye is of the proper size to 
receive the hook at the end of the disconnecting rod used 
to close and open it. These switches are closed by a verti- 
cal push on the rod and opened by a pull on same. 


used on the transmission line. 


as those mentioned above. 


The west side of the building is used to house the 
transformers and is separated from the rest of the station 
by a brick wall which runs up to within about ten feet of 
the ceiling. The pilasters extend on up to the ceiling, thus 
openings are left which are approximately square and thru 
which pass the connections from the oil switches to the 
transformers. These connections consist of 2-inch galyan- 
ized iron pipe as shown in Fig. 5 which run straight through 
the above mentioned openings from the oil switches to the 
terminals on the tops of the transformers. This pipe was 
used because it would hold its shape with fewer supports 
than any other conductor. 


TRANSFORMERS. 

The four banks of step down transformers each con- 
sist of three single-phase units of 5,000 Kva. capacity each, 
with a ratio of 95,000/13,800 volts. These transformers 
are of General Electric make, oi! insulated and water cooled. 
The cooling water pipes come up from the basement on the 
opposite side of the wall (that is in the main part of the 
building). Valves and glass aperture fittings are located 
in the pipes at convenient heights for the operators on the 
main floor. The cooling water is cireulated through these 
pipes from the reservoir mentioned above by two 5-in. 
discharge two stage Alberger turbine pumps running’ at 
1,500 r. p. m. and delivering water at 90 nounds pressure. 
These pumps are run by a 50 Hp., 25 cycle, 220-volt, in- 
duction motor direct connected to the pump shaft. The 
intake and discharge for this cooling system comes into the 
station through pipes from the reservoir mentioned earlier 


in this article. These pipes run under ground. Unions in 


Fie. 6. 
the pipes near the transformers allow the latter to be dis- 
connected when it is necessary to move them. 

Whenever it is desired to empty the transformers of oil 
for repairs or inspection there is a cylindrical steel tank of 
40,000 gallons in a compartment in the basement directly 
under them. These tanks, of which there are four, are simi- 
lar to those used on tank ears. 

The high and low tension leads enter the top of the 
transformer case through porcelain bushings. 
formers are connected in delta. 

HANDLING LOW TENSION. 

The secondaries of the above transformers are run down 
beside their respective cases through econerete columns into 
duets in the floor through which they run to a concrete 
structure formed of barriers and shelves holding the current 
and potential transformers used for the relays and record- 
ing instruments. From these the leads go into the main 
13,800 volt station buses. The 13,890 volt bus runs the 
length of the basement, which is under the high tension 
part of the building, and consists of 3 x 44 ineh copper bar, 
supported on corrugated porcelain pillar type insulators. 
The barriers and dividing wall in this strueture are con- 
crete. The structure is held about 4 feet, 4 inches clear of 
the floor by 10 x 12-inch concrete columns spaced 5 feet 
apart. The bus is in two parts, one on each side of the 
structure. 

On the main floor directly above the 13,800 volt bus 
is a row of General Electric type H6 oil switches mounted 
in conerete cells shown in Fig. 6. These switches control 
the different feeders running out from this station for rail- 
way, hght and power. 


FEEDERS. 


CONTROLLING RAILWAY 


“SWITCHES 


The trans- 


LIGHT COMPANY’S APPARATUS. 

Current is taken from the 13,800 volt bus by the H6 
switches mentioned above and fed into a bank of Westing- 
house transformers which are oil insulated and water cooled 
and which step down from 13,800 to 6,900 volts. The enr- 
rent is lead at this voltage to the necessary oil switches, 
current and potential transformers and starting compen- 
sators to the frequency changers, only one of which is at 
present installed. This set consists of a General Electric 
motor-generator, the motor of which is rated at 8,900 Hp. 
at 300 r. n,m. and is wound for 6,600 volts, 25-eyele, 3- 
phase current. This machine is direct connected to a 5,000 
Kw. 4400/2500 volt 60 cycle generator. This 4400 volt 
current is delivered to the bus which is located in a structure 
on the main floor, which structure also holds the oil switches 


used to control the 60 eycle cireuits, These switches are 
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General Electric K-12 and are solenoid operated from a 
control switchboard directly above on the balcony, as shown 
in background of Fig. 7. 

Current is taken from this bus and stepped to 13,800 
volts by a bank of Westinghouse transformers, at which 
voltage it is transmitted to the main steam station of the 
local company which is known as the Ashley St. station and 
is located about 7 miles east of this station on the Mississippi 
river. 

RAILWAY PART OF THE STATION. 

The United Railways Co. of St. Louis which is under 
contract to take 25,000 Kw. of this energy, converts 4000 
Kw. into 600 volt direct current at this point. The energy 
for this sub-station is taken fro mthe main station bus 
through oil switehes and eables to the oil switches which 
stand near the rotaries, of which there are two. The oil 
switches used to control this energy are the General Electric 
H6 design, the same as those located on the main bus and 
shown in Fig. 6. These switches connect the bus which is 
in a chamber below the floor to the step down transformers 
for the rotaries. These units are General Electric 2200 
Kva., 3-phase, 13,800 to 430 volts, and air cooled by two 
blower sets which stand on the main floor not far from 
them. It might be well to note in passing that these trans- 
formers are so constructed that the laminations are on the 
outside with no casing over them but directly exposed to 
the air. The cores have slots through which the air passes 
from the inside air ducts. There is one of these transformer 
units to each rotary converter. 

The rotaries are of 2,000 Kw. each, the A. C. end being 
430 volt, 6-phase and 600 volt on the D. C. end. The 
switcliboard for these rotaries is of General Electric de- 
sign for railway use with panels for the control of the 
13,800 volt curre.t and D. C. rotary and feeder paniis. 
The ammeters on the feeder panels of this board are of the 
horizontal edgewise type. There is a panel in this board 
to meter the total output of the rotaries, the meter used 
being a Sangamo shunt type. The shunt used for this 
meter is of 20,000 ampere capacity. 

The main switchboard that controls the transmission 
lines, buses, and transformers, stands on the second floor 
baleony and from it the operators are afforded a clear view 
of the high tension end of the station. On the sub-base of 
line panels are three inverse current’ relays which come into 
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action should the transmission line lose power from Keokuk 
and prevent the steam driven station in St. Louis from feed- 
ing back or the other transmission line from doing the same 
thing should one line become disabled. This is an extreme- 
ly important feature as should a line become disabled the 
absence of the above relays would quite likely put the 
whole transmission system out of commission. Besides the 
four transmission line panels the bench board also controls 
the feeders running to the Union Bleet1ic and United Rail- 
Ways companies stations 

In a room off the baleony is located a 35 amp. hour stor- 
age battery which is used to energize the control busses on the 
bench board. This battery is charged from a set consisting 
of a 15 Hp. 220-volt, 25 eyele motor direet connected to an 
8 Kw. 125-volt Another auxiliary located in 
the basement is an air compressor made by Ingersoll Rand 
with 8 x 8 inch eylinders which delivers air at 100 Ibs. pres- 
sure to a 36 x 72 inch tank. This compressor is belted to a 
25 Hp., 220-volt, 25 cycle motor. This air is used to clean 
out apparatus and is piped all over the building. It might 
be of interest to note that when the air piping goes from 
one floor to another the iron pipe railings on the stairs are 
used with hose connections on the newel posts. 


generator. 


Inspection of Generating and Substations of Geor- 
gia Railway and Power Company by Georgia 
Municipal Officials. 

A modern philosopher has said that the badge of sanity 
among business men is a willingness to get together and 
solve mutual problems jointly. On Friday and Saturday, 
June 26th and 27th, such a feeling was decidedly noticeable 
when some 50 Georgia mayors, chairmen of water and light 
commissions, and superintendents of plants representing 19 
different Georgia towns, came to Atlanta for the purpose 
of learning something of the technical and commercial de- 
tails of the supply of light and power by one of the newest 
and one of the largest hydro-electric generating and power 
transmission companies of the South, the Georgia Railway 
aud Power Company. 

A special program of addresses and instructive papers 
had been prepared on operating conditions and commercial 
arrangements and through these many details new to those 
in attendance were taken up and discussed. This session 
occupied the entire forenoon on Friday. During the re- 
mainder of the time the Atlanta steam plants, two in num- 
ber, the Alabama Street substation, the engineering and 
meter departments, and the Boulevard high tension substa- 
tion were visited. On Saturday a trip was also made by 
automobile to the Bull Sluice hydro-electric plant some ten 
miles from Atlanta, and here a barbecue was held. 

The meeting was planned and carried out in such a 
way as to enable those who are and those who contemplate 
using the company’s service to become familiar with any 
details either technical or commercial that are of interest, 
and as such the meeting was a great success. Engineers, 
city executives and councilmen went away with definite in- 
formation that will enable them to better handle their own 
electrical problems and besides have a fairly good idea of 
the workings of a large generating and transmission system 
such as that of the Georgia Railway and Power Company, 
a system that is attracting attention and bringing new busi- 
ness to every city and town of the section through which its 
lines pass and a system of which the entire South should 
be proud. 
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The Selection, Care and Operation of 
Carbon Brushes 


BY E. H. MARTINDALE, E, E., MEMBER A. I. E. F. 


Section 4. Precautions When Installing and Test- 
ing Brushes. 


HEN a set of carbon brushes is to be installed on a 

motor or generator, the time spent in thoroughly over- 
hauling the entire equipment in order to give the brushes a 
chance to work properly, will be amply repaid. If a change 
in the grade of the brush is made with the intention of 
testing the new grade, it is essential that a complete set 
of the new brushes be installed. The difference in specific 
resistance, contact drop, coefficient of friction, abrasiveness 
and other characteristics of two grades of carbon brushes 
on the same machine may eause such an unequal distribu- 
tion of load that the better brushes will appear to be the 
poorer grade. 

The writer at one time was following a test of brushes 
condueted on a United States Light & Heating Company’s 
axle car lighting generator as used on electric lighted Pull- 
There were four brushes on each machine and 
As they were fur- 


man ears. 
twelve brushes were submitted for test. 
nished by the brush manufacturer without holes drilled for 
attachment of the pigtails, they were sent to the machine 
shop for such drilling. The first two sets tested gave ex- 
eellent results in every respect, but the third set tested on 
the same machine operated very poorly. All four of the 
brushes picked up copper which became imbedded in the 
brush faces and reduced the contact drop to such a value 
that high short cireuit currents developed under the brush 
faces and caused excessive sparking. 

This case was a puzzling one until a careful examination 
of the four brushes disclosed one brush of a different grade. 
The twelve brushes submitted for the test were not copper 
coated and had the grade plainly marked on them. One 
brush of the last four tested had no marks and had appar- 
ently been copper coated as copper could be found in some 
of the minute holes which are frequently found in the 
poorer grades of brushes. The odd brush was lighter in 
color, softer and contained more graphite than the other 
brushes. Investigation showed that the workman who was 
given the task of drilling the brushes had broken one of 
them and had peeled the copper from another brush, drilled 
the holes and passed it through with the others thinking 
it would not be noticed, and no doubt not realizing that the 
result might be serions. It was fortunate that the odd 
brush was not one of the first four tested, as the grade would 
probably have been condemned without the error being 
located or a further test being conducted. This should il- 
lustrate very forcibly the necessity of having all brushes on 
a machine of the same grade. It might be added further 
that the combination operated much worse than either set 
alone in regard to picking up copper as well as sparking. 


Before brushes are installed, the commutator should be 


put into first class condition. A loose commutator bar may 
not be high when the machine is not running but may be 
projected above the surface by centrifugal foree when the 


machine is running at full speed. The commutator bolts 


should first be tightened with a long bar wrench, after which 
the commutator should be turned, ground, or stoned as may 
be needed or practicable. If the commutator runs true and 
is not worn in ridges, stoning with a fine grained sand stone 
hollowed to fit the curvature of the commutator and four or 
five inches long should be sufficient. If the commutator has 
ridges worn in it from the previous brushes or if it runs 
with an appreciable eccentricity or has large flat spots it 
should be turned or ground. 

If the machine is mechanically balanced, turning is as 
good as grinding if it can be done without removing the 
armature from the machine bearing. If the armature is 
removed and placed in a lathe the shaft should be tested for 
eccentricity before the commutator is turned. The best way 
to put the commutator into the best condition is to operate 
the machine at full speed and grind the commutator with 
a small grinding wheel running in the opposite direction 
to that of the commutator and mounted on a guide in such 
a manner that the wheel can be moved backward and for- 
ward across the commutator exactly parallel to the shaft. 

After the commutator is smoothed, if the mica is to be 
undercut, precautions should be taken as outlined in section 
3 of the July issue. After the commutator has been put 
into first class condition the brushes should be put into 
their holders and sanded to fit the commutator roughly with 
coarse sand paper drawn back and forth under the brushes. 
The brushes should then be very carefully spaced around 
the commutator as a variation of 4 of an inch or sometimes 
even less will cause serious short cireuit currents between 
brush studs. Methods for checking brush spacing were 
outlined in section 2 in the June issue. Care should also 
be taken to see that the brush studs are all straight with 
axis of the commutator and that all brush holders on each 
stud are in alignment. To do this see that every brush on 
each brush stud is the same distance from the edge of the 
nearest commutator segment as is the brush which was used 
in checking brush spacing. 

After these adjustments have been made, again sand 
paper the brushes with a medium sand paper. During the 
preliminary sanding to facilitate rapid work, a high pres- 
sure may be applied to the brushes either through the brush 
helder spring if adjustable or any other available means. 
With the brush pressure adjusted to the operating value, a 
final sanding should be made with No. 00 sand paper, draw- 
ing the sand paper in the direction of rotation of the com- 
mutator only and lifting the brush while moving the sand- 
paper in the opposite direction. It requires two men to 
work this last sanding rapidly. After the sandpapering 
has been completed, if the brushes can conveniently be re- 
moved from the holders each brush face should be wiped to 
remove any particles of sand and the commutator should be 
cleaned for the same purpose. If, however, the brush hold- 
ers are of the clamp type, the brushes instead of being re- 
moved should be liffed and the faces and commutator 
cleaned with compressed air. If the brushes have been in- 
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stalled as outlined above the load may be put on the ma- 
chine at once but when possible it is better to let the ma- 
chine run light a few hours to give the brushes and com- 
mutator a chance to polish. 

After the load has been put on the machine if there is 
any sparking, the brush yoke should be shifted until the 
best operating point is found. The neutral point is often 
quite different for different grades of brushes owing to the 
difference in contact resistance. 

Remember that brush pressure is very important. Gen- 
erally speaking the pressure should be not less*than 2 
pounds per square inch and only high enough to insure 
perfect contact between brushes and commutator at all times. 
It is essential that the pressure be uniform to obtain an 
equal distribution of load on all brushes. If the brushes 
are equipped with shunts, care should be taken to see that 
all shunts are securely attached to the brushes and all ter- 
minals of the shunts should be firmly fastened to the brush 
studs. 

When going over the machine it is well to inspect the 


bearings and gage the air gaps between the armature and | 


each pole face, as unequal air gaps are responsible for much 
of the sparking troubles which are encountered. The effect 
of unequal air gaps is not as serious on wave-wound as on 
lap-wound machines, we mean one in which the winding 
progresses entirely around the armature passing under 
every pole face for an advance of one commutator bar. 
By a lap-wound machine, we mean one in which the winding 
passes under only two pole faces before returning to the 
adjacent commutator bar. The wave winding is sometimes 
known as a series winding and the lap winding as a paralle! 


winding. On the wave-wound machine the effect of unequal 
air gaps will be more or less balanced by the winding pass- 
ing under all the pole faces and for this reason short circuit 
currents will not be excessive. In a lap-wound machine, 
however, if one pole face is a little nearer the armature than 
another pole face, there may’develop in that section of the 
armature a higher voltage than developed in another section. 

The magnitude of these short cireuit currents may fre- 
quently be so great as to actually reverse the direction of 
the current in one or more of the brush studs on the machine. 
If the unequal air gaps are due to worn bearings or poor 
centering of the shaft in the bearings, the trouble 
readily be corrected by putting the bearings in good condi- 
If, however, the trouble is with the pole faces them- 


may 


tion. 
selves the best method of correcting the error will depend 
somewhat on the operating characteristics of the machine. 
If the brushes have a tendency to spark with changes of 
loads it is well to eut down the long pieces to increase the 
average length of the air gap, whieh will reduce the tendency 
of the neutral point to shift with variations of load. This, 
however, should not be done unless some resistance is left 
in the field cireuit which can be cut out to increase the field 
current sufficiently to force the same magnetic flux through 
the increased air gap, or unless the speed of the machine can 
be slightly raised. If-the electrical neutral point does not 
shift with variations in loads, the pole pieces may all be 
“shimmed” to, equal the smallest air gaps by placing thin 
sheets of metal between the ends of the pole pieces and the 
frame of the machine. 

If all of these points are carefully watched when the 
brushes are installed the life of brushes and the service re- 
ceived from the machine will be greatly increased. 


EleGrolysis of Underground Pipes and 
Structures 


BY BENJAMIN JF. THOMAS, JR. 


HE electrolytic corrosion of underground pipes and 
lige. when located in the vicinity of electric 
railway systems using a direct current grounded track re- 
turn has been considerably discussed of late, and under 
investigation by the Bureau of Standards at Washington, 
Dd. C., and by the American Electric Railway Association. 
Both of these sources have published considerable informa- 
tion on causes and possible remedies. However, the ex- 
‘perimental stage has not yet passed, and on this account 
it may be expected that during the next few years vital 
data will be available to support or modify the theories 
now being advanced. In what follows some general remarks 
are presented on this subject, being abstracted from a dis- 
cussion in a recent issue of the Union Electric Bulletin, the 
publication of the Union Electrie Light & Power Company, 
of St. Louis, Mo., where recommendations of the Bureau 
of Standards to prevent electrolysis are being carried out. 
In the ease of electrolysis of underground pipes and 
structures due to current from electric railway systems, the 
car rails and the underground pipes form the nodes and 
the moist earth between the electrolyte. According to Far- 
aday’s Law, the electrolytic corrosion is proportional to 
the strength of the current and the length of time that this 


current passes between the nodes. 
per year, this means that approximately 20 pounds of iron, 
23 pounds of copper and 74 pounds of lead will be corroded 
per year for each ampere of current leaving the pipes. 
Were the earth perfectly dry, electrolysis would not 
occur because of the high specific resistance of dry soil, 
but as the condition of dry earth rarely, if ever, occurs, 


Expressed in pounds 


there is always an interchange of current of more or less 
magnitude between the tracks and the pipes. The average 
amount of moisture contained in the soils in St. Louis is 
20.9 per cent, and the average specifie resistance is 1,053 
ohms per eubie centimeter. These values are results of 
tests made by the National Bureau of Standards upon 35 
specimens. The resistance of each specimen was deter- 
mined while it contained the same amount of moisture as 
when. taken from the ground. The percentage of moisture 
is expressed in terms of dry earth. 

At points at a distance from the generating station, or 
substation, the rails are usually the positive pole and the 
underground pipes the negative pole, but nearer the station 
the reverse is true; the pipes are positive to the rails and 
the pipes are corroded. This corrosion is proportional to 
the strength of the current leaving the pipes through the 
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earth. The “efficiency of corrosion” of underground pipes— 
that is, the ratio of the actual corrosion due to electrolysis— 
to the theoretical value, as determined by Faraday’s Law, is 
often greater than 100 per cent. In the tests made by the 
3ureau of Standards they found that the average value of 
all the tests was near or above the theoretical value, and in 
some individual cases the actual corrosion was 40 to 50 per 
cent greater than the theoretical. 

The manner in which the current is collected upon the 
pipes is as follows: At any point on an electric car line, 
when a car passes by, a cireuit is made between the trolley 
and the track and the current flows through the ear from 
the trolley to the track and thence back to the power house. 
This return current will flow back along the rails, through 
the ground, and along the underground pipe lines, these 
three paths forming a divided cireuit, the magnitude of the 
current in each being inversely proportional to its resist- 
ance. Hence, if the pipe line offers less resistance than 
the track, the larger portion of the eurrent will flow back 
through the pipes, provided that the earth at the points 
where the current flows to and from the pipes does not 
offer too great a resistance. It is, therefore, of importance 
to keep the resistance of the pipe line as high as possible. 
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The higher the resistance of the whole line, the less will be 
the current flow over it and the less will be the resulting 
damage. Cast iron pipes offer the greatest resistance to 
the current flow because of their higher specifie resistance 
per pound foot, and because cement joints are often used. 
Wrought iron pipes offer the least resistance, and for this 
reason insulating or high resistance joints are frequently 
inserted in the line. However, unless these insulating joints 
are installed entirely throughout the system, they must be 
used judiciously or they will cause greater and more diver- 
sified damage than if they were not used at all. 

To determine to what extent and in what localities dam- 
age is being done upon the underground systems, electro- 
lysis surveys are made. These surveys consist of voltage 
readings taken between the pipes and the street ear tracks, 
adjacent steel structures which may be carrying’ current, 
or between two different systems of pipes. The voltage 
tests are augmented by current measurements to determine 
the flow on the pipes. The apparatus necessary consists 
of a voltmeter and two poles, or rods, with sharpened iron 
points, to each of which is attached about 35 feet of copper 
wire with a good rubber-covered insulation. A No. 14 or 
No. 16 B. & S. gauge stranded copper wire is very well 
adapted for this purpose, offering but little resistance, and 
being very flexible and easily handled. The voltmeter should 
have two or more ranges, with at least one range giving a 


full seale deflection for a volt or less. The second range 
should be about 5 or 10 volts, while the third should requir» 
about 50 volts for a full seale deflection. 
sary that the instrument should be double reading—that is, 
A very con- 


venient instrument to use in these surveys, and one that 


It is also neces- 
that the zero is in the center of the scale. 
can be used for both voltage and current measurements, is 


a Weston model No. 1 combination voltmeter and milli- 
voltmeter, having the following ranges: 
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This instrument is recommended by Prof. Albert F. 
Ganz, one of the foremost experts on electrolysis in this 
country, and has proven very satisfactory. 

In making the voltage measurements, the point of one 
pole is placed upon one of the rails of the car track and 
the other pole is placed on the pipe line, and the wires from 
the poles attached to the instrument. In order to obviate 
the necessity of making excavations to reach the pipe for 
each measurement, valves, corporation cocks, eurb cocks, 
drip risers, water hydrants, and even the gas lamp posts, 
are made use of, very good electrical contact being made in 
this manner with the brass parts of the fittings. 

For current measurements the voltage drop is observed 
over a measured length of continuous pipe, and the current 
determined by Ohm’s law, the resistance of the pipe being 
obtained from tables based on an average specific resistanee 
per pound foot of pipe. Where current measurements are 
made, it is necessary to strip the pipe for about six feet, 
and at points where they are to be taken frequently, wires 
are attached to the pipe and brought up to the surface, so 
that the excavation need not be made every time a meas- 
urement is desired. In this ease the wires are driven into 
a small gash cut transversely into the pipe, soldered on or 
attached with saddles, and are spaced from four to six 
feet apart. They are then brought up to the surface of the 
ground and left in a stop-box located in a convenient 
place. 

After the whole system has been worked over, the re- 
sults of the survey can be plotted upon a skeleton map, 
showing the pipe lines and the electric ear tracks, and the 
positive and negative areas determined. The direction of 
the current flow can also be plotted upon the same map. 
This will afford an excellent means of studying the trouble 
systematically and of working out a method of preventing 
future trouble. 

A great deal has been written and a great many experi- 
ments conducted in an effort to find some means of pre- 
venting electrolytic corrosion, but no remedial measures 
have been formed. Insulating joints and coverings, cement 
coverings, encasing the pipes in clay or fiber conduit, in- 
sulating joints and bonding the pipes either to the rail or 
directly to the negative bus bar at the generating statio». 
Protective coverings for the pipe line give but seant pro- 
tection, because the moisture in the earth sooner or later 
penetrates the covering, and they are then of no use what- 
ever. Insulating joints, when their insulating qualities ave 
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Fig. 2. Principte or Lysuuatep Negative Return Sys- 
TEM AS RECOMMENDED BY BUREAU OF STANDARDS FOR 
ELECTROLYSIS MITIGATION. 


permanent, afford an efficient means of limiting the current 
flow on pipe lines if they are placed in the negative areas 
of the system, where the current tends to flow to the pipes; 
but where placed in the positive areas, not only do they 
do no good, but greatly increase the damage by causing 
the current to flow through the earth around the joint, 
causing electrolysis at one side of each joint. The effect of 
bonding the pipes to the rails or negative bus bar may stop 
the damage at one place, but the bonding, by reducing the 
resistance of the whole pipe line, causes the pipes to carry 
a much larger current, and this will cause greater damage 
to be done at insulating joints and other places which may 
have a high resistance. The net effect of bonding is to in- 
crease the trouble and the cause to appear in unlooked-for 
places. However, all of these methods are palliative, and 
not preventive. 

The most permanent way to stop electrolysis is by at- 
tacking it at its souree—that is, by making the electrie rail- 
roads keep the current out of the ground. To do this en- 
tirely would necessitate a double-trolley system, as is now 
used in Washineton and Cineinnati. With a track return 


system, by limiting the potential drop along the rail, the 
damage ean be reduced to a point where it is no longer of 
a commercial importance. This is the method that is now 
most commonly used. A great many European countries 
limit the drop to three volts per mile, but in this country 
the allowable drop varies from twelve to twenty-five volts 
per mile. The Bureau of Standards, after a thorough in- 
vestigation into the subject of electrolysis mitigation, has 
decided that an allowable drop of one volt per thousand 
feet is a value that will safeguard the underground strue- 
tures and at the same time will not cause a hardship upon 
the railroads to bring the drop within this limit. 

The method of reducing the voltage drop that is reeom- 
mended by the bureau is what is known as the “insulated 
negative return system,” the features of which are shown in 
Fig. 2. This method consists of bonding the tracks to the 
negative bus bar at the station by means of copper cables 
insulated from the ground. These negative feeders are 
tapped into the track at the proper intervals to reduce the 
potential drop along the rails to the required value. To 
limit the amount of copper that it is necessary to install, a 
variable resistance is inserted in the feeders that tap the 
tracks at points near the station, and in this manner the 
potential drop can be regulated so that it is the same on all 
feeders. This insures the proper division of the return eur- 
rent, and the voltage drop of the tracks can be regulated 
to an economical value, and can be made uniform over the 
entire length of track. This installation of so much copper 
seems at first to be prohibitive, but the Bureau of Standards 
has proven, in its work in St. Louis in 1912, that it is an 
economical feasibility in so far as the amount of energy 
saved will overbalance the cost of the installation. With 
regard to the legal status of the question, although there has 
been a great deal of litigation, it has not been definitely de- 
cided by the courts whether the railroads can be held re- 
sponsible for electrolytic damage. However, the tendency 
is that the electric railroads will be held responsible for the 
current flowing through the earth and over the pipes, and 
will be made to install such measures as will do away wit! 
or reduce to a negligible value the electrolysis of under- 
ground structures. 


Drying Out and Installing Large High 


Voltage Transformers 


BY EDWARD W. GUNDEL, B. S. 


EFORE any large capacity, high voltage machine or 
transformer can be placed in service, the windings 
must be thoroughly dried—the insulation must be free from 
mojsture. This important factor becomes more apparent as 
the voltage of the apparatus increases, and is a question 
which cannot be overestimated. At present transformers 
are operated on 150,000 volt cireuits and as the manufac- 
turers usually give all transformers an over potential test 
of from 75 to 100 per cent, the question of good dry insu- 
lation asserts itself. A transformer may have a very low 
core loss, excellent regulation and the temperature tests 
exceedingly low, yet if the insulation is weak or defective 
through moisture in the windings or otherwise, the trans- 
former fails in the one thing above all others for which it 
was designed. 


As all large capacity transformers are of the oil insu- 
lated, water cooled type, this type only will be considered. 
The smaller transformers are usually dried out, sealed with 
their oil in the tanks and shipped ready for service, the size 
being limited only by difficulties encountered enroute. 

There are four methods of drying out insulation of 
transformers. (1) By internal heat; (2) by external 
heat; (3) by internal and external heat; (4) by applying 
internal heat and placing the transformer under a vacuum 
in its own tank. This last method is used on high voltage 
transformers only while the first three are used on the 
smaller types of power and distributing transformers. After 
the transformer has been completely assembled at its point 
of destination, the tank is carefully sealed, lead gaskets 
placed under all the bushings and the cover, and all, the 
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bolts pulled down tight. It will be found that these bolts 
will become loose after the vacuum is put on, it being neces- 
sary to go over these several times before the vacuum is 
fully established. A trap is placed in the vacuum line 
anywhere between the vacuum pump and the transformer— 
preferably as near the transformer as possible. This tank 
should hold at least three or four gallons and if this size 
trap is used, it should be emptied every two hours for the 
first day or two as it will be surprising how much moisture 
or “muck” is extracted from the transformer in the early 
stages of the drying process. The vacuum line should run 
direct to the lowest part of the bottom of the transformer. 
This may be accomplished by means of reduced bushings 
through the oil outlet at the base of the tank. 
placed on either side of the trap so as not to destroy the 
vacuum in the transformer when the trap is being emptied. 


Valves are 
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CONNECTIONS FOR Drying Out LarGE 
TRANSFORMERS. 

A temporary switch board may be erected and the drying 
outfit, usually a motor generator set, be wired up as shown 
in Fig. 1. It will be found convenient to have all apparatus 
located as near the transformer as possible. With 
motor generator set is included a small D. C. exeiter which 
is used for exciting the A. C. generator field when current 
is being applied to the high tension side of the transformer. 
(the low tension being short cireuited) and also for measur- 
ing the resistances of the phases, viz., by opening switch M 
and closing N the D. C. generator supplies current to the 
A. C. generator field and by opening N and closing M the 
current is used for measuring’ the resistance across the three 
phases. 


this 


The sketch shows two transformers, the windings of one 
being connected delta-star and the other star-delta. The 
latter is generally used for stepping up, while the former 
is used on the same cireuit for stepping down. In the first 
case where the windings are connected delta-star, it becomes 
necessary to disconnect the neutral from the low tension 
terminal and break one of the Delta connections on the high. 
The fourth wire then for measuring the resistance across 
this phase is brought out throughs the neutral on the low. 
After the resistance is taken the delta connection on the 
high is again established throngh the wire XY when the 
generator switches are closed. Resistance measurements are 
then taken across ah-bc-cd respectively, the voltmeter leads 
(not shown in sketch) being held on these points while the 
resistance is being taken and laid aside when A. C. current 
is applied to the transformer. 

In the second case, however, it is not necessary to make 
any changes on the inside of the transformer, all connections 
being made direct from the terminals on the outside. Resis- 
tarice Measurements, however, are taken across the leads a‘b'- 
b'c'-b'd , 

The transformer is gradually heated up until it reaches 
a temperature of 80 degrees C., where it should be held 


constant throughout the drying period. As the transformer 
is sealed and under vacuum, it is impossible to determine 
the temperature of the coils by thermometers, therefore it 
is very essential that careful resistance readings be taken, 
as a very small variation in resistance will eause quite 
a difference in temperature from that which really exists. 
Special care should be taken with the cold resistance Since 
all the temperatures are based on this one. Three readings 
should be taken across each phase by means of the variable 
resistance R, or R, and the average of these readings be 
used in caleulating the temperature. These measurements 
should be taken every half hour at ‘first until the trans- 
former reaches the desired temperature and less frequently 
thereafter. 

Insulation resistance should be measured every day, 
taken at or nearly the same temperature each time, as this 
resistance is much higher at a lower temperature than when 
the transformer is hot. Unfortunately this measurement is 
not ordinarily a convenient one to make because of lack of 
facilities. A “megger” naturally suggests the simple meth- 
od of measuring the resistance, however, as a rule this in- 
strument is not always available. Another simple method 
that is often made use of when sueh a cirenit can be ob- 
tained is to use a direct current cireuit of 500 or 600 volts 
and a high resistance voltmeter. Connections for this meth- 
od are shown in Fig. 2. 

The voltage across the line is first measured and then the 
resistance to be measured is connected in series with the 
voltmeter and the readings again noted. The insulation 
resistance is then determined from the formula: 

Rica [(V = v) 420] % 

Where R = Insulation resist. to be measured; r — Volt- 
meter resistance; V — D. C. Voltage aeross the line; v 
=: Voltage reading with insulation resistance in series with 
voltmeter. 

Great care should be taken to have all wires well insu- 
lated, better results being obtained if wires are stiff enough 
to support themselves. If a curve be plotted with time as 
abscissae and resistance as ordinates, one will notice a 
rising and falling in the curve from day to day due to the 
moisture being slowly driven out. When two or three con- 
secutive readings taken at the same temperature and same 
time each day give approximately the same insulation re- 
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Figs. 4 anp 5. CoNnNneEcTIONS FoR PHasine OuT 
TRANSFORMERS. ; 


sistance, one may be reasonably certain that the transformer 
is dry. The curve will be similar to that shown in Fig. 3. 
With this process or method of drying, the transformer 
is not only dried thoroughly but uniformly. It also per- 
mits the oil to be admitted to the tank under vacuum after 
drying, thus eliminating any chance for air bubbles to form 
in the interstices of the windings and insulation. This is 
a very important factor in large high voltage transformers 
where it is essential that the oil be entirely free from air. 
There can be no definite length of time set for drying 
transformers as some require more than others, ranging 
from one to three weeks, depending entirely upon the con- 
dition of the transformer, its size and voltage. A trans- 
former should not be placed in service, however, until no 
more “muck” can be obtained from the trap nor before the 
insulation resistance measured at 80 degrees C shows a 
reading of at least one megohm for each 1000 volts rating 
of the transformer. It can readily be seen that the vacuum 
method is somewhat expensive and complicated, but in the 


case of large high voltage transformers the results and the 
satisfaction obtained justifies the expense. 

Supposing the transformer to be now dry, with the oil 
in the tank ready to put in service, there are two methods 
of phasing out and placing the transformer on the line. 
The first, shown in Fig. 4, is by far the simpler and quicker 
method, but not always available. The new transformer 
(NV) is connected in across the bus bars with any one of 
the other transformers (QO) but on a separate bus from 
the load. 
quired voltage—this generator being used first to gradually 
build up the voltage on the new transformer. If the new 
transformer (NV) is out of phase with (0), there will be a 
How- 
ever, if the transformer is in phase there will be no cir- 
culating current and can, therefore, be put in service. 

The second method is to connect the transformers across 
the buses, same as Fig. 4, except that the low tension side 
is left open in such a way that a testing transformer. may 
be placed across the phases as shown in Fig. 5, a test lamp 
being inserted in the secondary side of this transformer. 
If the lamp remains dark across two of the phases (N is 
in phase with (0). However, if the lamp is lighted, the 
transformer is out of phase, in which ease the leads must 
be changed about until such a condition exists where the 
lamp remains dark. 

When the transformers are in phase the load may be 
brought up to its full capacity, care being taken that water 
is flowing through the cooling coils, otherwise the tempera- 
ture of the transformer will rise to a dangerous degree in a 
very short time. 


A single generator is used to furnish the re- 


circulating current which will show on the ammeter. 


The Relation of Plant | Size to Power Cost 


BY PS M: 


A Discussion of Three Reasons Why a Large Plant 
Can Supply a Demand More Economically 
Than a Small Plant. 


N what follows a discussion is presented on features of 

large plant design and operation to show that a large 
plant can supply a given power service as a part of a gen- 
eral power supply business more economically than a plant 
of only sufficient size for that given service. The discus- 
sion presented here is an abstract of a paper delivered by 
Mr. Lincoln at a meeting of the American Institute of 
Electrical Engineers at Philadelphia, Pa., in October, 1913. 

There are three distinct reasons why a large plant can 
take care of a given service more economically than a small 
one. These reasons are: 1. . Because the first cost per 
kilowatt of the large units entering into the construction 
of a large plant is lower than the small units entering into 
the construction of a small plant, thereby reducing the first 
cost of the apparatus necessary for the given service, and, 
therefore, reducing the annual fixed charges thereon. 

2. Because a large plant inherently can be operated 
more economically than a small one, and because, further, 
the large plant can afford to introduce economies which 
would be out of the question in a small one. 

3. Because of the existence of diversity factor, whereby 
one kilowatt of capacity in a central station will serve a 


LINCOLN. 


combined load that would take considerable more than one 
kilowatt if each part of that combined load were to be 
served separately. A discussion of these three reasons will 
be taken up in the order named above. 

RELATION OF SIZE AND FIRST COST. 

A large plant will cost less per kilowatt than a small 
one. This is simply a specific statement of a general law. 
The larger the amount involved the cheaper each unit be- 
comes, no matter what the commodity may be: Kilowatts 
come cheaper when purchased a thousand in one machine 
than when bought singly; just as cigars come cheaper by 
the box, or freight rates are lower by the carload. Although 
this law is usually recognized qualitatively, few engineers 
have an adequate conception of how much it means quanti- 
tatively. To give some idea of the extent to which this 
reduction in cost occurs, a number of curves are given herein 
showing approximately how much the size affects the cost 
per kilowatt of some of the types of apparatus that enter 
into the make-up of a power station. In giving these data, 
logarithmic cross-section paper is used for two reasons—firsi, 
because the range of the data covered in a given curve may 
be thereby increased, and, second, because the law con- 
necting size and cost per kilowatt usually takes an expo- 
nential form, thereby enabling us to represent the relation 
by a straight line on this kind of paper. 

In Fig. 1 data of this nature is given for electric gen- 
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erating apparatus. In apparatus of this kind a variation 
in size is almost invariably accompanied by a simultaneous 
variation in speed, and both speed and size have an impor- 
tant influence upon the cost per kilowatt. It is quite pos- 
sible, however, to take cognizance of the speed variation 
as well as the output variation, and to derive a law that 
couples the cost per kilowatt with both output and speed. 
The data given in Fig. 1 are the result of the inspection of 
This 


curve shows the relative variation of cost per kilowatt as 


a considerable number of electric generator costs. 


it depends upon size and speed of generator units. An 
inspection of the curve will show, for instance, that if the 
speed remains constant the cost per kilowatt will decrease 
by approximately 65 per cent for an increase of ten-fold 
in the size of the unit. 


i. 


RELATIVE COST PER KW, 


4 5 678910 20 
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Fie. 1. Cost Dara ror GENERATORS. 

In Fig. 2 similar data are given for some typical lines 
of transformers, and in Fig. 3 data are given upon the 
relative costs of different sizes of boilers. 

In using any of these curves it must be borne in mind 
that a curve is simply a method of stating a general law, 
and that no such general law can take cognizance of an 
tried to extend the 


unusual condition. For instanee, if we 


eurve for 110,000-volt transformers so as to obtain the 


eost of a one-kw. transformer, the result would be absurd. 
When an engineer has designed the smallest possible trans- 
former suitable for use on 110,000 volts, he will necessarily 
have a transformer of a capacity very much in excess of 
one kilowatt. In other words, it is impossible to design a 
transformer of so high a voltage and so low an output. As 
a consequence, therefore, the use of these curves to obtain 
relative costs for such conditions would lead to a result 
which is sadly in error. Common sense must be used in the 
application of these data. 

Comparing a large central station suitable for deliver- 
ing power for every purpose with the size of a plant that 
an individual eustomer of that central station would have 
to install, if he supplied his own wants, we will find, of 
course, that the central station plant will be very much 
larger, 


anywhere from ten to a thousand fold, pcssibly 


even more. However, in comparing complete plants with 
such a difference in size, we will find that we do not realize 
the whole of the difference in eost that would be indicated 
by comparing ‘the difference in the cost of the individual 
parts. The reason for this is that the large plant is inher- 
ently more elaborate than the small one. A large plant 
will naturally be equipped with such items as mechanical! 
stokers, coal and ash handling machinery, coal bunkers and 


storage yards, superheaters, economizers, condensers with 


all their auxiliaries, double sets of bus bars, distant control 
electrically operated switches, heat insulating lagging on all 
boilers and steam pipes, feed water heaters, water soften- 
ing plant, ete., some or all of which items may be omitted 
from the small plant. Although such items cause an in- 
crease in the first cost of the large plant, they still do not 
run its cost up to be as much per kilowatt as the small 
plant not equipped with these refinements. In the large 
plant the first cost of these items is more than offset by 
the operating cost which their use will save, and that facet 
accounts for their use. On the other hand, as the size of 
the plant is reduced, the point is approached where these 
cost-saving items may, one by one, be eliminated, owing to 
the fact that their presence will lead to a greater resultant 
cost of power than their absence. It is only where power 
is produced in relatively large quantities that these various 
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cost-saving devices will pay. This matter will be treated 
further under the next heading in this paper. 

Another saving which would be effeeted by concentrating 
apparatus at a single point instead of dis- 
tributing it throighout the premises of the various custom- 
ers served is the tremendous aggregate saving in space. As 
the size of the unit increases, the saving in space occupied 
becomes marked. For instance, a 10,000-kw. turbo- 
generator does not take up anything like ten times as much 
space as a 1,000-kw. generator. In fact, the space oceupied 
is but little more than for a 1,000-kw. unit, and when we 
compare the space occupied by a 10,000-kw. unit with a 
100-kw. unit, the diserepaney is still more marked. 

The aggregate saving in space occupied in housing of 
plant and in the auxiliary equipment will evidently amount 
to a large item, and the comparison of central station 
power versus individual plants will result in a very material 
reduction in the first cost of the former compared to the 
latter. 


power-producing 


ECONOMIES DUE TO A LARGE PLANT. 
The reduction in first cost per kilowatt of a large plant 
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over a small one is by no means the only economy from 
the concentration of a large amount of power-generating 
apparatus at one point. In fact, the reduction in first cost 
is only a small part of the total saving that can be obtained 
by such a move. 

The total cost of power may be divided into two parts-- 
viz: first annual fixed charges (interest, depreciation, taxes 
and insurance), that depend upon the first cost, and, see- 
ond, operating costs (fuel, labor, repairs, supplies, and 
superintendence), that are almost entirely independent of 
the first cost. We have just seen that size has a consid- 
erable influence on the first of these divisions, end now we 
propose to show this influence is still more marked on tlie 
second division. The proportion that fixed charges enter 
total power costs is usually somewhere between 30 per cent 
and 60 per cent, being smaller with small plants. The rea- 
son that fixed charges increase in proportion as the size. of 
the plant decreases is not on account of the inherent de- 
erease of this item (because, as we have already seen, it 
really increases), ‘but because operating costs increase with 
decrease in size much faster than do fixed charges. 

A preceding paragraph of this discussion has ealled at- 
tention to the fact that the larger the plant the greater 
refinements it can afford to install. The first matter that 
requires attention as the size increases is usually the matter 
of fuel saving. In large plants the cost of fuel usually 
amounts to somewhere between 50 per cent and 75 per cent 
of the total operating expense. Obviously, therefore, the 
fuel bill offers by far the best target when one goes hunting 
for economy. In plants of small output the fuel bill bears 
a smaller proportion to the total, not at all because of bet- 
ter economy, but because the other expenses, such as labor, 
superintendence, etc., go down slower than does fuel as 
the plant size decreases. 

The condenser is undoubtedly the most important piece 
of apparatus so far as fuel economy is concerned. A large 
plant is ‘almost invariably placed where suitable condensing 
water can tbe obtained, whereas a plant for serving the in- 
dividual customer has to go on’ that eustomer’s premises, 
and even if the expense of a condenser is warranted, in a 
great many eases suitable condensing water is not available 
except at a cost which makes its use prohibitive. The in- 
herent fuel economy of condensing units as compared with 
non-condensing units is nearly in the ratio of two to one, 
and it can, therefore, be seen at once how large a factor 
the condenser becomes in the matter of economical opera- 
tion. 

As the plant increases in size we soon come to a point 
where an investment in superheaters and economizers will 
begin to pay. The economy effected by these devices in a 
large plant is of the erder of about 10 per cent of the fuel. 
When our fuel bill is of the order of 50 per cent of the 
total cost of power, it is evident such a saving will justify 
a very considerable expenditure. As the plant output grows 
smaller, however, the fuel bill becomes a constantly de- 
ereasing proportion of the total cost, and at the same time 
the relative cost of superheater and economizers increases, 
so that we soon arrive at a point where their installation 
will no longer pay. It is only the plant of comparatively 
large output that can afford to use this economy. 

Uniformity an fuel supply is another item which is of 
very considerable importance, as is realized by those who 
have been obliged to change the quality of fuel fired from 
time to time. The grates, draft, combustion chamber, etc., 


suitable for one kind of fuel may not be at all suitable for 
another, and the insurance of a uniform fuel supply is not 
within the power of the user of fuel in comparatively small 
quantities. It is only large plants which buy fuel at whole- 
sale that can afford to have a guaranteed and uniform sup- 
ply. The purchase of fuel under specifications is a refine- 
ment in fuel practice that has come into very considerable 
vogue ‘within the past five or ten years. It is only sueli 
plants as use fuel in large quantities that can avail them- 
selves of the uniformity of fuel supply which the purchase 
of fuel under such specifications will insure. 

Some of our larger central stations have found that 
uniformity in the size of the particles of fuel has an impor- 
tant bearing on the economy with which it can be burned 
under boilers. In some plants it has been demonstrated 
that it is economy to screen the fuel so that dust and small 
particles may be separated from the larger and burned in 
a separate furnace particularly designed with that end in 
view. It is evident that only a plant having a compara- 
tively large fuel consumption can afford to enter into such 
a refinement in the use of its fuel. Here is another economy 
that is available only in a larger plant. 

After fuel, labor is the next largest of the items that 
go to make up operating cost. In the large plants it is 
possible to introduce labor-saving devices that would be 
out of the question in the small plant. Probably one of 
the greatest labor-saving devices in the modem power plant 
is the mechanical stoker. Not only does the mechanical 
stoker save labor, but it also gives an ability to force boilers 
to a point not possible with hand firing. 
saving 


Thus an indireet 
comes firom the use of mechanical stokers (in re- 
ducing boiler equipment necessary during peaks) that is as 
ereat, if not greater, than their effect in the direct saving 
of labor. In ithe small plants the installation of mechanical 
stokers is not justified, because, even with hand firing, the 
boiler room force is so small that it could not be further 
reduced by introducing stokers. 

Again, when we come to analyze engine room labor, it 
is evident that a 10,000-kw. turbo-generator does not require 
much more attention than a 100-kw. unit. Each unit has 
about the same number of bearings, and there is little 
inherent reason for the large unit requiring much more 
attention than ‘the small one. When we compare them on 
a per kilowatt basis, the large unit, of course, has a tre- 
mendous advantage in labor eost. 

In a small plant we will find that the coal supply is 
brought in from the coal pile in a wheelbarrow and shoveled 
into the furnace by hand. In ithe large plant the incoming 
coal is dumped by gravity from a hopper ear ‘and earried 
almost ‘automatically by machinery into bins above the fur- 
naces, where it is fed by gravity ito the grates. The differ- 
ence in labor is, of course, very marked, but it would be 
ridiculous for the small plant to attempt to use such coal- 
handling machinery, because the amount of labor whieh it 
could save would not begin to pay for the fixed charges on 
the machinery. 

The removal of ashes is another point wherein the large 
plant has an advantage on account of its size. The small 
plant must have them raked out by hand, loaded into a 
wheelbarrow and hauled away to a pile that is again moved 
by hand when a sufficient amount has accumulated. The 
large plant dumps them into a tram ear, that takes them 
direetly to a hopper ear for disposal at once. 
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Another item of economy which ean be exercised by the 
large plant, but is prohibited to the small one, is that of 
adjusting the apparatus to the load to be carried. <A large 
plant usually is equipped with a comparatively large num- 
ber of units and can operate them so that the units are run 
near their maximum economy point. On the other hand, a 
small plant is usually equipped with a relatively small 
number of units, and must often run a unit considerably 
larger than necessary to take care of the load, and conse- 
quently operate it at a relatively low point on its economy 
curve. 

And so one may go on indefinitely and enumerate the 
advantages and economies of the large central station. If 
the boiler feed water is bad, the large plant can afford to 
install a water softening plant; the small plant cannot think 
of such la refinement. The large station can afford to insure 
itself agaimst a coal miners’ strike by installing a coal 
storage yard, and to insure itself against electrical break- 
downs by spare units, spare cables and a double set of 
buses—refinemenits that would be entirely out of reach of 
the individual small plant. 

It is evident, therefore, from ithe foregoing avalysis 
that not only does the central station have an advantage in 
first cost, but that it has a much greater advantage both in 
operating cost and in the ability to insure continuity of 
service. 


DIVERSITY FACTOR. 

Now we come to the third advantage of the large cen- 
tral station serving a diversified load. As the name indi- 
cates, diversity factor might be defined as the advantage 
in capacity which is secured by the large plant serving 
many different kinds of loads over the aggrega‘e capacity 
of the many plants that would be required to serve each 
individual part of this load separately. Not only is the 
large station cheaper per kilowatt than the small one, but 
also the large plant does not have to have as many kilo- 
watts of capacity installed to take care of a given aggre- 
gate load as would individual plants for taking eare of the 
same service. 

The diversity of two or more loads may be complete or 
only partial. Diversity may also occur on account of either 
yearly or daily fluctuations in the time that the maximum 
of a given load oceurs. As an example of yearly fluetua- 
tions, we might cite, as summer loads, ventilating fans, 
irrigation, pleasure parks and ice making; ‘as winter loads, 
electric heating (as for street cars and houses) and elec- 
trie lighting during the early hours of the daily lighting 
period. As examples of diversity factor due to daily varia- 
tions, we might cite power fior the operation of factories 


during the day and the power required for illuminating 


the streets at night. These are examples where the diversity 
is nearly, if not quite, complete, as there is no coincidence 
whatever of ithe times at which such loads must be ear- 
ried. 

Partial diversity is always secured between two loads 
unless the loads vary in exactly the same proportion at 
exactly the same time. Such a coincidence is impossible, 
and, as a consequence, any loads will have some diversity in 
the times at which their maxima will be taken. 

One of the best examples of diversity that the writer 
knows of is the use of one of the United States govern- 
ment irrigation plants in ithe west for house heating during 
the winter months—a use which was ealled to my attention 
by Mr. O. H. Ensign, chief engineer of the United States 


reclammation service. The power plant in this case was in- 
stalled primarily for the purpose of pumping water fcr the 
irrigation of some of the arid lands of Idaho. The irriga- 
tion season in Idaho opens in April and closes usually in 
September, operating for this purpose only during the 
summer months. During the winter months there is ample 
water to run the plant, and practically the only expense of 
its operation during the winter is the labor necessary for 
attendance. It is evident that the machinery will have less 
depreciation if operated during the winter months than if 
simply shut down and left uneared for. There is not the 
same chance for the apparatus to absorb moisture, and it 
will unquestionably be in a better shape for this oj eration 
than if not operated during the winter. 

In this Idaho irrigation district advantage is taken of 
this condition by supplying electric heat to the farmers 
during the winter months at a price that will simply pay 
the cost of operation. This policy results in a price of the 
order of one-tenth cent per kw. hour. With sueh a price, 
one dollar will buy 3,420,000 B.tm. With coal running 
10,000 B.t.u. per pound and selling at $4.00 per ton (whieh 
is certainly a favorable statement of the fuel conditions in 
this district), one dollar will buy 5,000,000 B.t.u. An effi- 
ciency of 50 per cent is certainly all that ean be expected in 
burning fuel for house-heating purposes, while with electrie¢ 
heat one cannot avoid an efficiency of 100 per cent. As a 
consequence, we have the condition where the farmers of 
Tdaho are able to heat their houses by electricity actually 
cheaper than by coal, to say nothing of the greater con- 
venience and cleanliness of the electric method of heating— 
and this all comes on account of the existence of diversity 
factor. 

Complete diversity oecurs only with certain limited 
kinds of service; partial diversity occurs on every kind of 
The amount of partial diversity which occurs 
depends entirely upon the nature of that service. Mr. H. B. 
Gear, in an interesting paper read before the Chicago 
section of this institute in 1910, gives some valuable data 
on the question of diversity facor. He found, for instance, 
that in residence lighting the diversity factor amounted to 
over 6—that is, the sum of the maxima of a considerable 
number of residences was over six times as great as the 
maximum required from the generating station to serve all 
of these residences. For commercial lighting—that is, the 
lighting of retail stores, ete—he found a diversity of nearly 
214: for small, scattered service ‘he found a diversity of 
practically the same figure, and for large users the diversity 
was still 1.4. Possibly this last figure is the most signifi- 
eant of all. It is the large user who would be tempted to 
install a plant for his own operation. Residence lighting 
and small, seattered power, ete., use such a small quantity 
of energy that there is practically no incentive for such 
users to provide their own power. However, the fact that 
the large user still has a diversity as high as 1.4 is of itself 
sufficient to enable a large central station to supply power 
to such users cheaper than they can make it themselves. 
This one consideration, independent of the others that are 
discussed in this paper, is sufficient to justify the central 
power station, because it means the installation of less than 
three-fourths the amount of apparatus in a central siation 
than it would require in separate individual plants’ for 
giving the same service. é 

Even where various services are of the same kind, there 
is a considerable amount of diversity. Mr. Samuel Insull, 


service. 
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in an interesting and instructive paper read before this 
institute in April, 1912, has shown this to be true. He 
finds, for imstance, that the diversity for the operation of 
the various steam railroads centering in New York is of 
the order of some 6 or 8 per cent. Wien it is borne in 
mind that this is the diversity for the same kinds of service, 
it is evident that the diversity between different kinds of 
service will be very much greater. It is important, there- 
fore, that a central station diversifies its service just as far 
as possible. For instance, a plant whose main business is 
to supply lighting and general power can take on a railway 
load more economically than can a plant whose output is 
already being taken by railroads. On account of the diver- 
sity ‘between these different types of load, the addition of a 
railway load may be assured by a planit already carrying a 
general power and lighting load with the addition of less 
apparatus ‘than required by a separate plant to serve the 
same load. Concentration of jower supply makes for 
economy in every aspect. 

There are two arguments that may, with reason, be urge | 
against the central station method of supply. The first is 
that the central station requires the addition of a trausmit- 
ting and distributing system before its customers can be 
supplied, and the cost, upkeep and losses in ithis transmit- 
ting and distributing system, must be added .to the central 
station to make it comparable with imdividual customers’ 
plants. This argument is entirely legitimate as far as it 
goes, but it does not go far enough. The cost and losses 
of the transmitting and distributing system do not amount 


to enougu to begin to offsat the advantages on part of 


the central station that have been detailed in the preceding 
paragraphs. It is, of course, possible to imagine a condition 
where the cost and losses of transmission and distribution 
make the cenitral station supply more expensive than an 
isolated plant, but this means that we have gone beyond the 
proper radius of that station. The advantages (in the 
matter of cost) of the central station are so great that the 
utmost addition, on account of transmission and distribu- 
tion, and stall maintain good regulation, are not sufficient to 
permit isolated plants to compete. 

The second argument in fiavor of the isolated plant is 
that during the season that heating is required the steam 
may be used twice 
heating. 


once fior power and the exhaust for 
This is also a legitimate argument so fiar as it 
goes, and its complete discussion requires much more space 
than I have at my disposal here. In general, however, it 
can be shown that the advantages which accrue to the cen- 
tralization of a large amounit of power at one point will far 
outweigh ithe advantage of the isolated plant, even when it 
is coupled with ‘the heating proposition, as it so often is. 

As a result of the foregoing analysis, the writer is of the 
opinion that there are only two reasons why central stations 
should not supply all of the electrical service within legiti- 
mate reach of their distributing systems. These are, first, 
because the rate offered by the central station does not bear 
a suitable relation to the cost of the service to be sup- 
plied, and 

Second, because the prospective customer has some m»- 
tive other than the cost of the supply for not taking his 
service from the central station. , 


‘Conditions that Make Ice Plants Possible 
Central Station Loads 


BY Tt. HH; 


A Discussion of Operation and Economy of Steam 
Evaporators in Ice Making. 


HE ice-making industry is one of interest and im- 

portance to central stetion managements when the 
refrigerating equipment of new plants is arranged for elec- 
trical operation, or when existing plants can be changed so 
as to become a central station load. The important feature 
of the load due to an electrically operated ice plant in the 
South is good load factor during summer and practically 
all the year when such plants furnish ice and cold storage 
service. To make electrical operation attractive to the op- 
erator of a steam-driven ice plant, the question of a supply 
of distilled water without the compressor exhaust steam be- 
ing available must be settled. This is done in an admirable 
way by the use of steam evaporators, since by means of 
them any desired quantity of distilled water may be ob- 
tained for ice making without the necessity of reboiling and 
skimming of exhaust steam impregnated with cylinder oil 
The ar- 
rangement and use of evaporators for ice-making purposes 
and the economy of same were discussed by Mr. Bureh be- 
fore the Southeastern Section of the N. E. L. A. at its last 
convention, and we present in what follows an abstract of 
his remarks: 


when used from compressors for this purpose. 


BURCH, JR. 


The character of the evaporator equipment which must 
be offered to meet a given ice-making condition will depend 
upon many variable factors, such as coal cost, labor cost, 
space available, minimum power rate, ete. The economy 
varies with the number of units installed in series. For in- 
stanee, a boiler, the most elementary evaporator, furnishes 
with average coal 7 pounds of steam per pound of coal 
burned. If this boiler steam is passed through the heating 
coils of an evaporator, which coils are immersed in the 
water to be distilled, this 7 pounds of boiler steam will be 
condensed if the water is at a lower temperature than the 
steam, and the latent heat will pass to this water and ap- 
proximately 5.95 pounds will be evaporated. This gives a 
total of 12.95 pounds of distillate per pound of coal from 
this combination of boiler and evaporator. If the steam 
generated in the evaporator is again passed into the heating 
coils of a second evaporator, the process above outlined will 
be repeated and a further supply of steam obtained. This 
eycle may be repeated as long as it is possible to obtain a 
temperature difference between the heating steam in the 
coils and the water to be evaporated. Commercial practice 
requires a temperature difference of not less than 30 de- 
grees, so that a reasonable amount of heat may be trans- 
ferred per unit of heating surface. This minimum tem- 
perature difference limits the number of “effects” or evap- 
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orators in series to eight operating with boiler steam at 125 
pounds and with vapor discharge from the last effect under 
24-inch vacuum. Sueh an equipment will furnish 6 pounds 
of distilled water for every pound of steam furnished the 
high pressure evaporator, or from coal to distilled water a 
maximum of 42 tons of distilled water per ton of coal may 
be obtained if the boiler is evaporating 7 pounds per 1 
pound of fuel. 

The justification of converting a steam-drive ice plant 
to an electrically-driven one will depend, therefore, upon 
whether or not the following items of cost can be made to 
balance in favor of the use of current. For the steam- 
driven plant: Compressor power; circulating pump power; 
agitators; boiler feed pumps; distilled water pumps and air 
compressor or electric generator power; excess live steam 
needed for shortage in exhaust steam needed for ice mak- 
ing, and live steam needed for reboiling. 

For the eleetrieally-driven plant: Compressor power; 
cireulating pump power; agitators; electric hoist for cans; 
coal charge for evaporators; boiler feed pump for boiler 
and evaporators; and distilled water pump. 

No detailed figures for the above items are available at 
the moment, and the writer will, therefore, develop com- 
parative cost figures for two sizes of ice plants using the 
following assumption: Coal cost, $3.00 per short ton; 
boiler evaporation of 7 pounds steam per 1 pound coal; re- 
boiling and skimming losses in steam-driven plant, 33 1/3 
per cent; excess for electric drive, 10 per cent. 

The comparative operating costs for a 20-ton ice plant, 
assuming coal at $3.00 short ton, boiler evaporation 7 to 1, 
and production of 1 ton-of ice per 24% I. H. P. of steam 
engine driving compressor, are as follows: 

A 20-ton steam-driven plant requires 25 tons of steam, 
on the above basis, costs $10.28 per 24 hours. A 
electrically-driven plant 4-effect evaporator 
314 pounds of water to 1 pound of boiler steain re- 


which, 
20-ton 


giving 


with 
quires 22 tons daily or 520 pounds steam hourly, costing 
$2.68 per day, are required, and power to replace steam 
units and power for two motor pumps of 868 Kw. hrs. 
per day. ‘Then to compete, electric power must be fur- 
nished to the extent of 868 Kw. hrs. for $10.28 — $2.68 — 
$7.60, or at the rate of 875 mills per Kw. hr. 
mate cost of plant is $3,000.00. 

The comparative operating costs for a 100-ton plant 
and the same assumptions are: 


The approxi- 


The steam-driven plant 
needs 133 tons of steam during 24 hours, costing $57.00. 
For a motor-driven plant using 8-effeet evaporators, giving 
5¥% to 1 or 38% to 1 from coal, the evaporators must fur- 
nish 100 tons of water per 24 hours, requiring 1,660 pounds 
of steam hourly at a cost of $8.58 for coal. Power for re- 
placing engines, 175 Kw., and power for two extra pumps, 
5.6, or 181.6 Kw., representing a load of 4,360 Kw. hrs. 

For electric power to compete 4,360 Kw. hrs. must be 
furnished at $57.00 — $8.58 — $48.82, or at the rate of 
l.lle per Kw. hr. Approximate cost of plant, $9,000.00. 

These examples are subject to variation after considera- 
tion of local conditions for any given plant. 

The erection problem is not a new one, as the Knicker- 
bocker Ice Company, of Chicago, have operated several of 
their plants electrically and obtained the necessary distilled 
water from evaporators for some years. There are also two 
large plants in Canada which were installed last winter, 


and of which recent reports show very successful opera- 
The 
actual figures of operating cost for the three items which 


tion, both as regards cost and quality of ice made. 


enter largely into the total cost of ice in an electrically- 
driven distilled water plant of approximately 160 tons ca- 
pacity are: Coal, 12¢ per ton; labor, 37¢ per ton; power, 
46¢ per ton, these figures being the average for a month. 

The exponents of raw water ice will heartily endorse 
any endeavor to electrify steam ice plants, as by so doing 
the first thought is to adapt the freezing conditions to the 
use of raw water. Such a policy is very short-sighted. Not 
only are operating costs for labor higher in a raw than in a 
distilled water plant, but the market for raw water is grad- 
ually diminishing, since yaw water is constantly subject to 
pollution from an infinite number of sourees. Freezing 
does not kill the typhoid germ, while boiling at 212 degrees 
only destroys the elder members of the family, leaving the 
“spores” in fit condition to cause illness. Distillation is, 
therefore, the only method of furnishing ice suitable for 
use at all seasons and for all purposes, and this fact is so 
well recognized in many communities that legislation is now 
pending which will compel the manufacture of distilled 
water ice wherever ice is used for human consumption. 

This outline of the possibility of combining electric 
motors and multiple effect evaporators for the manu- 
facture of first-class, low-priced artificial ice may serve as 
a guide to the major points to be considered, but, as em- 
phasized before, the figures are empirical, and each problem 
must be considered on its merits in order to determine the 
proper rate at which power must be supplied in order to 
justify its use. 


Comment on Canadian Lighting and Power Situation. 

A writer in a recent issue of the daily consulate reports 
says: “The most significant and far-reaching industrial movc- 
ment in recent years in Ontario is that undertaken by the 
Province through its Hydroelectric Power Commission. In 
addition to the expenditure already made of $5,915,725, the 
commission is authorized to spend $5,000,000 during the 
curreit year in extending the work of furnishing electric 


energy at cost to municipalities for power and lighting. In 
addition to the 45 municipalities served last year, more than 
100 others have asked for estimates for installing plants 
for the distribution of electric power to be obtained from 
the generating works at Niagara Falls and other places. By 
the end of last year 45 municipalities had installed electric 
power distributing plants at a total cost of $8,469,197 (of 
which Toronto expended $3,919,810); the total revenue de- 
rived therefrom was $2,605,006 and the net surplus $390,012. 
It is the policy of the municipalities to retain a part of 
the revenue as working capital. 

“A compilation of the private electrical corporations in 
Ontario has been carefully made by the Canadian Electrical 
Association, Toronto, which is a branch of the National 
Electrical Association of the United States. It has been 
found that the number of plants is 157 and the total eapital- 
ization approximately $108,500,000, which includes the hy- 
droelectrie power plants at Niagara Falls. Estimates of 
cost were made for only a few plants having a capitalization 
of something more than $1,000,000. Besides the works of 
the 157 companies there are some hydroelectric and other 
electric power and lighting plants owned by municipalities.” 
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Accounting System Used by the Vicksburg 
Light and TraGion Company 


BY L. W. WADE, CHIEF CLERK. 


HE subject of central station accounting has been 

much discussed and investigated by public service 
commissions, with the result that definite efficiency prin- 
ciples have been made known which not alone save time 
and labor, but present the details of the business in a man- 
ner that makes such readily accessible and easily under- 
An interesting and simple accounting system for 
a small central station company was explained by Mr. L. 
W. Wade at the recent convention of the Mississippi Elec- 
trie Association. 


stood. 


This system is in use by the. Vicksburg 
Light & Traction Company and described in what follows: 


CONTRACT FOR ELECTRIC CURRENT 


1 heroby make apptivatton to THE VICKSBURG LIGHT & TRACTION COMPANY for Elvctric Carrent to be toed 


for 


ILL NO, covvesesyenreseana tenets - sedevsrassavesvayesenvars 4.clvesve-nors behest 6 x 4 witeoys/an mctmaspryanecrosim ani Aaunnmrensn: saree (seiaowe Stet 
according to the following rules aud regulations of the company 
ic from thls date and thereafter, until 1 give written 

J agree to use electric current as jierein applied for, for a term of une year | the 

notice to discontinue the supply; and to pay at your uftice and as provided in your rules all bills fur such current supplied 

Tract or any modification thereof shall not become binding until accepted by the General Manaxer or uther executive ofliver of the 

company, and all priur agreements between the company and the consumer affecting this contract are hereby merged wi this lastrument 
ission will Agst be obtained from the compuny before increasing above load, : é e 5 

Perm company will assume no responsibility as to wiring, fixtures ur other appliances other than those installed by theinselves 
T agree to permit at all times properly authorized agents of the Rage free access tv the premises fur the purpyse uf examining, 

‘or removing wiring or uther electrical apparatus belonging to them. 

eae company e werves the right to cut off the supply of electric current at any time and remove the meters and appliances ty pre 

a for non-payment uf bills. 3 y 

i "The comp pave to use reasonable diligence in rendering continuous service, but dues nut guarantee such service and will 
Hable for damages for failure to supply current 

Re et aere€ to pay cs all current used at the established rates uf the company. In default of paymeat by the 10th of each month fur 

all current consumed during the preceding month, the Company may discuninue service tu the Consumer until all indcotedncss have 


i = ; : ewises herein de 
been paid sderation of the rates granted and of the vost of introduding and maintaining electric service tu the preinises herein de- 


scribed, | agree to pay the company a minimum sum of ONE DOLLAR EACH MONTH from date of connection. 


Witness . Seams saad —_ eadeoqeser ee se Signea = 
Comsumer 


Accepted . im eonee 


Accepted - : Mor. | Date : = 19t 


The consumer must first make application for service. 
A ecard is used for this purpose, the convenient size for 
which being 4 x 6 inches. On one side of the card are 
the terms of the contract, below which are lines for signa- 
ture of applicant and date of application; also line for 
‘signature of manager or other officer of company approv- 
ing the credit. On the other side of this ecard, at the top, 
is written the econsumer’s name, address and account nuin- 
Below this are spaces for keeping a record of the cut- 
This card is shown 


ber. 
in and eut-out under order numbers. 
in Fig. 1. 
index to the consumer’s ledger. 


These cards, when properly filed, form a card 
After application card has 
been signed and approved for credit, cut-in orders issued 
and executed, the account is opened in consumer’s ledger. 
The account number is then written in a space provided for 
this purpose on the card, and the ecard filed in a subdivi- 
sion alphabetical index, where it is kept for the purpose 
When service 
The 


This does away 


of finding the consumer’s account number. 
is ordered discontinued, this card is taken from file. 
file, therefore, contains no dead contracts. 
with the old style of book index, which requires a 
deal of time to re-write each year, and which always carries 


great 


dead names. 

We will next take the “electric ledger,” which is loose 
leaf and made up of three sheets to each ten accounts, as 
shown in Figs. 2 and 3, with one long sheet and two short 
sheets.« The long sheet contains the consumer’s account 
number, name, address, rate, constant of meter, meter num- 


ber and size, date cut-in, ete.. and has ten accounts to a 


page, each account having five lines. This sheet will last 
indefinitely, and, if it becomes full, is immediately replaced 
by a new sheet. It is, therefore, unnecessary to transfer 
the entire ledger at the end of each year, as must be done 
when a bound ledger is used. The two short sheets con- 
tain spaces for twelve months’ accounts, each sheet having 
spaces for three months’ accounts to the page. Each of 
these spaces is divided in columns, as follows: Meter read- 
ings; consumption; net charges; date of payment; amount 
brought .forward; date of payment; discount added; and 
date of payment. 

In connection with this ledger a recapitulation book is 
used, in which the totals of each page are entered for the 
purpose of balancing the ledger. This form is shown in 


—— =< —— ——— _ = 


Acct. No 


NCEE ee ae WR ie ated ee coe Street. 


CULE LN CUT OUT 


Meter Order No. ; Meter Order No.... 


Line Order No..3.... Line Order No.... 


REMSON siete sais 


L = SSS 


1. Form or Contract Carp, 4 By 6 IncHES, AND Back or Same. 


Fig. 4. The ruling of this book is similar to that of the 
short ledger sheet, having additional columns provided for 
debtor balance, credit balance, journal entries, and interim 
collections. This book will show the total amount of ecur- 
rent sold to consumers; the total charges for same; the 
total uncollected from previous month; the total collected 
during the month; and the total to be carried forward to 
the next month. By using this book the ledger is easily bal- 
anced at the end of the month. 
it is much easier to correct than when the totals are carried 


Tf an error has been made, 


from one page to the next through the ledger. 

Going back to the ledger, on the first of the month the 
consumption and charges for the previous month having 
been entered in ledger and the balances brought forward 
from previous month, each page is totaled and the totals 


entered in the “recapitulation book.” After the 
CONSUMERS REG/STEP ANO LEOGEP 


month’s 


i | SSrEH 
(eee 
2 2 ie FH 
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Fics. 2 anp 3. FORMS FOR THE CONSUMER’S LEDGER. 
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accounts are closed, collections made on previous month’s 
bills are totaled on each page, and totals are entered in 
“veeapitulation book” opposite charges for that month. The 
“reeapitulation book” is then added and ledger is bal- 
anced. 

After the consumer’s account is opened in the ledger, 
a meter slip is made out and put in meter reader’s book, as 
shown in Fig. 5. This sheet should be of such size as to 
allow book to fit in the coat pocket. At the top of the sheet 
are spaces for consumer’s account number, name and ad- 
dress, location of meter, and meter number and size. The 
lower part of sheet is divided in spaces for three years’ 
readings. On the left margin is printed the twelve months 
of the year, beginning at the bottom of sheet with January. 
By arranging the months in this manner the present read- 
ing is always above the previous reading. 


STATEMENT 


July Ist., 1914. 


RECAPITUL AT/ON 


Current] Colfec- |g" “ore | Co/ec- or faterim 
ichorgi Fie | ors Bo/ence Collections) 


Fig. 4. Form ror Recaprrutation Book Usep Wrru 
LEDGER. 


The consumer’s account 
number, name and address are printed by the addressing 
machine at the top of each section of bill, the bills com- 
ing from the machine in the same order as the accounts run 
in the ledger. After the bills are addressed, the previous 
reading and date are copied on them from ledger. This 


and amount due for merchandise. 


ro VICKSBURG LIGHT. & TRACTION CO. oz VICKSBURG LIGHT & TRACTION Co., ere 
Por Electric Current: Reading June____19/ 4, : For Electric Current Consumed May_---.-...-1914, to June. .......1914 : 


May .__-19/4,__- 


Please Bring this Teese : 

so age to Discount if paid on or before July 10th : Difference 
PAY BEFORE 10th and : K 3c ieee 
Receive DISCOUNT. : 


Dye from previous month 
Merchandise 


Fatlure to receive statement 
Does Not Entitle Consumer 
to Discount 


Fie. 6. 

We will now take up the eleetrie bill, which is shown in 
Fig. 6. This bill is in three sections—the statement, the 
receipt, and the eashier’s stub—perforated between each 
section, and designed to be addressed with an addressing 
machine. It is especially adapted to plants doing a mer- 
chandise business. The size of the bill is 34% inehes by 14% 
inches. The statement and receipt are each 6 inches in 
length and very similar; the statement, however, is pro- 
vided with spaces for balance due from preyious month 


CIRCUIT NO.__ 


oe METERING. 


igi4a 1915 


—= 


DATE 


DATE INDEX AMDEX 


MN 
[4 


Fic. 5. Merer Siie 


Present Reading 
Previous Reading 


Amt. Consumed ..... .. 


Form FoR THE ELECTRIC BILL. 


per KWH 


Received Payment......... 


should be done before the meter reader starts. As the new 
readings come in they are copied on the bill and subtrac- 
The bill is then ealeulated and copied in the 


Companies giving a discount for prompt payment 


tions made. 
ledger. 


of bills will find quite a saving of time and labor by using 


a set of caleulating stamps in making out bills. By using 


an addressing machine and the ealeulating stamps in eon- 


VICKSBURG LIGHT & TRACTION CO. 


Posted By 
Electric, Delinquemt 2.0.0.0... 00} cseseneeee 
Electric, Current .... 
Electric, Interim ... 
Accounts Receivable .. 


Cash Sales 


Meter Deposits ... 


Miscellaneous, Rec. 


Total Elect. Dept. 
Ticket Sales .. 
Cash Fares .... 
Special Cars .. 
Cc. & M. Dep, 


Total Ry. Dept. 


Total Days Receipts 


Cuasep ENveLore Usep v0 Fine CASsHigEr’s Bini 
Stuss Hacu Day. 


Fie. 7. 


EE 
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nection with this form of bill, it is possible for one per- 
son to make out and enter in ledger from twelve to fifteen 
‘hundred bills in three days. After bills are made out the 
merchandise bills are pinned to them, and statements are 
torn off and sent out. The rest of the bill is filed in numeri- 
eal order in a cabinet provided for that purpose, which is 
kept near the eashier’s window. This cabinet is divided 
into pigeonholes, which are numbered by hundreds, each 
When filed in this 


manner, bills are easily located when the consumer ealls to 


pigeonhole holding one hundred bills. 


pay them. 

The last steps in handling the consumer’s accounts are 
making the collection and posting to eash book and ledger. 
At the end of the day the eashier’s stubs aré sorted and ar- 


ranged in numerical order, and listed on an adding machine, 
a total being made of each elass of collection. This adding 
machine list is then wrapped around the stubs, and both 
This 


envelope is sufficiently large to hold the stubs of an ordi- 


are filed in a special clasp envelope, shown in Fig. 7. 
nary day’s business. The date and the total of each class 
of collections are written on the face of the envelope. These 
totals are then copied to the cash book. Posting to the 
ledger is done from the cashier’s stubs, which have been ar- 
ranged in numerical order. After posting is done the stubs 
are fastened together with a paper fastener and filed away 
for future reference. This system does away with the anti- 
quated method of entering each individual collection in the 
cash book, and it is much easier to post from the cashier’s 
stub than from the eash book. 


Characteristics of Induction Motors without 


Starting 


Devices 


BY F. R. BELL. 


NE of the greatest drawbacks that the squirrel cage in- 

duction motor has experienced as regards application, is 
the requirement of special apparatus or wiring for starting. 
This type of motor when connected to full line voltage may 
be considered in principle of design a transformer with a 
short-circuited secondary. The direct application of full 
line pressure to the stator or primary winding with the 
rotor short-circuited and at rest thus causes a large inrush 
of current in the stator winding as would be the ease in 
the primary of a transformer under such conditions. In the 
usual design of induction motor this current inrush may 
be as much or more than five times the rated value at the 
full load and is sure to injure the winding insulation if the 
inrush is permitted to take place every time the motor is 
started. Further, the underwriters’ rules and motor eireuit 
wiring make it imperative that this current rush be limited. 
Again the power factor of the starting current of an induc- 
tion motor is low, about 30 to 40 per cent, thus on account 
of the effect on line regulation and to avoid voltage fluetua- 
tion, even induction motors of moderate size require start- 


Zz 4 10 12 4 
At ~ 


Kia. 1. Svrarting CHARACTERISTICS FOR A 15 HorSEPOWER 
CoMPENSATED Motor. Curve A Starting FuLu 
Loap, Curve B art 0.75 Loap anp Curve C 
at No Loap. Pornts 1, 2 anp 3 
Suow Wovunp Rotor 
SHorr Circvurvren. 


ing apparatus in the primary cireuit whieh is usually of 
such a nature as to enable the motor to start on redueed 
line voltage. 

To get around the need of starting apparatus, one motor 
manufacturer has produced an induction motor with the 
stator windings so arranged that by using a properly wired 
double throw switch, these windings can be connected in 
Y for starting and delta for running. 
is used the voltage per phase at starting is (1 — V3) or 
58 per cent of the line voltage, so that the starting current 
is about one-third that when the motor is thrown directly 
on the line with. the stator delta connected, or about 1% 
times full load current. Sinee the starting torque is pro- 
portional to the square of the potential difference used by 
the above connections, it follows that the torque of such 
a motor at starting, using the star-delta starting scheme, is 
about one-third that when starting with full line voltage. 
This reduction in starting torque is therefore one of the 
limitations of this scheme. 

In what follows a brief discussion will be presented to 
explain the design and operation of a polyphase motor re- 


When this scheme 


Circurr Connections NECESSARY FOR A Com- 


igs: 
PENSATED MorTor. 
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cently designed that requires no starting apparatus for 
what has usually been considered large sizes of induction 
motors, in fact, the design makes possible the starting of 
motors as large as 40 horsepower directly on full-line volt- 
age, without blowing of fuses, use of special fuses, or ex- 
ternal resistance and with a power factor at starting under 
full load ranging from 80 to 85 per cent. This operation 
is made possible by the use of a so-called compensated rotor 
which is made up of two independent windings, namely, a 
high resistance squirrel cage winding used to bring the 


Fic. 3. Tue Roror ror A 3-PHAse COMPENSATED Moror. 
motor up to speed and an extra high resistance coil winding 
under the squirrel cage winding with the coil terminals con- 
nected to a commutator. When the rotor attains nearly full 
speed the commutator is short-circuited and the motor ope- 
rates with low internal resistance, high efficiency and small 
slip. The squirrel cage winding is very light and so pro- 
portioned as to bring the motor up to speed on full load 
with about twice full load current. Arrangements are pro- 
vided for inereasing the starting torque when necessary 
through short circuiting the commutator segments by means 
of copper clips as shown in Fig. 4. This adds more copper 
to the rotor at starting and gives more starting torque in 
proportion. Through the use of the two windings on the 
rotor, a double transformation takes place, which reacts 
upon the stator winding in such a way as to raise the power 
factor of the motor, as already stated. 

The starting current for this design of alternating cur- 
rent motor varies from two to two-and-a-half times full load 
The motor starts under full load, thus 
making it a most satisfactory machine for remote control 


running current. 
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Fig. 4. ARRANGEMENT FOR INCREASING STARTING TORQUE 


OF COMPENSATED Moror. 


and for driving pumps and elevating machinery. In Fig. 1 
the starting characteristics of a 15 horsepower compensated 
motor are shown when starting at no load .75 and full load. 
It is here shown that the full load starting current is 42 
amperes and running current 17 amperes, or that the start- 
ing current is about 2.4 times full load current. In Fig. 2 
the required connections for this type of motor are shown, 
while in Fig. 5, the characteristics shown from actual tests 
on a 10-horsepower, two-phase, 220-volt compensated mo- 
tor are shown. 


Detroit Convention of National Electrical 
Contractors’ Association. 

The 14th annual. convention of the National Electrical 
Contractors’ Association was held at Detroit, Mich., July 
14 to 18, attended by some 700 contractors, jobbers, manu- 
facturers and guests. The sessions were held at Hotel 
Cadillae. 

The convention was formally opened on Wednesday 
morning, the 15th, at 10 o’clock by addresses of weleome 
by Past President Ernest McCleary, of Detroit, and Police 
Commissioner John Gillespie. These addresses were op- 
propriately responded to by Ernest Freeman, president of 
the association. During his remarks Mr. Freeman said 
that business in the electrical construction field is good and 
improving. He outlined the work of the association and 
pointed out the progress made during the year. 

Following President Freeman, John Trix, of Detroit, 
vice-president of Nationa] Association of Manufacturers, 
gave a talk urging the necessity of studying the costs of 
doing business. He said that often the wise contractor is 
the one who refuses to bid on every job. He urged the 
contractors to patronize American manufacturers whenever 
possible. 

W. N. Mathews, Jupiter of Jovian Order, next spoke 
on the work of the order and the benefits of co-operation. 

Hon. J. BE. Kinnane next spoke on work of Michigan 
Industrial Accident Board, stating that 95 per cent of the 
Michigan manufacturers have entered into the movement 
and are securing a low rate for carrying liability in accord- 
ance with the methods and preventative measures adopted 
to protect and safeguard employes against accident. In 
case of accident the employe receives one-half wages. 
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At the close of the Wednesday morning session a hand- 
some cut-glass water set was presented to Past President 
Ernest McCleary as a gift of the Detroit contractors. At 
this session also, an expensive ivory gavel was presented to 
President Freeman on behalf of the Michigan Contractors’ 
Association. 

At the Wednesday afternoon business session of the 
contractors’ association, T. I. Jones, of the commercial sec- 
tion, National Electric Light Association, discussed busi- 
ness conditions, declaring that the development of elee- 
trical uses had caused the far to exceed normal 
prosperity. 

Thursday was devoted to business by the contractor’s 
association and the sessions closed except to member con- 
tractors. During the afternoon session, 8. E. Doane, chief 
engineer of the National Lamp Works of the General Elec- 
tric Company, spoke on “Observations of Central Stations 
and Contracting Conditions in Foreign Countries.” 

On Wednesday night, the Jovians held a rejuvenation 
and took in about 30 members. The Detroit degree team 
had charge of the rejuvenation and earried out all details 
in an able manner. A street parade created considerable 
local interest. 

The entertainment features were well arranged and 
thoroughly enjoyed by all. A theater party, automobile 
ride, and boat trips made up this part of the program. 

At the executive meeting on Thursday, the following 
officers were elected: 

President, John R. Galloway, Washington, D. C., for- 
merly treasurer; first vice-president, J. C. Hatzel, New 
York City; second vice-president, W. L. Hutchinson, Kan- 
sas City, Mo.; third vice-president, John C. Rendler, Loe 
Angeles, Cal.; treasurer, James Hilton, Syracuse, N. Y.; 
secretary, George H. Duffield, Utiea, N. Y.; sergeant-at- 
arms, J. C. Sterns, Buffalo, N. Y. The vice-presidents, 
secretary and sergeant-at-arms were re-elected. 

San Francisco was chosen for the place of meeting in 
1915, and New York won the 1916 convention after a hot 
contest with New Orleans. The Crescent City withdrew 
on a promise of the 1917 meeting. 

In accepting office, President-elect Galloway, for the 
association, presented to retiring President Ernest Free- 
man, of Chicago, a heavy gold watch fob emblem of: the 
association. Such emblems will hereafter be presented to 
each retiring president. 


trade 


Electrical Projects in Japan. 

According to Consul General Thomas Sammons. of 
Yokohama, there has been a remarkable advance in the 
manufacture of electrical appliances in Japan. At first. 
he says, the electrical business was confined to providing 
light and power for electric street car lines, but now the 
electrical manufacturing companies in Japan are becoming 
very prominent as well as good dividend payers in many 
instances. Two companies of the latter class that attract 
much attention are the Shibaura Engineering Works, at 
Tokyo, and the Tokyo Electric Company (Ltd.), having 
extensive and up-to-date electric lamp manufacturing fac- 
tories at Kawasaki, located on the steam and electric rail- 
way lines, between Tokyo and Yokohama. The General 
Electric Company of the United States owns 51 per cent 
of the lamp works and nearly a one-third interest in the 
Shibaura plant, which has a paid-up eapital of $1,187,000. 
The lamp company’s capital is now $1,300,000. 


The lamp plant is credited with turning out the great 


bulk of all the electric lamps used in Japan, while the 
Shibaura works manufacture machinery up to from 3,000 
to 4,000 kilowatt size in generators, transformers, motors, 
ete. Notwithstanding this, about 80 per cent of all-electric 
motors are still imported, including those of from 500 to 
1,000 kilowatt power. 

‘The business of furnishing elecirie power for manu- 
facturing plants in Japan is also comparatively new, power 
planis for the operation of electric railways and furnish- 
ing electric light having appeared first. It is now roughly 
estimated that the electrical plants of all kinds in Japan 
represent about $280,000,000, including capital stock. Ten 
years ago the electrical properties of Japan were estimated 
to represent only about $14,000,000. During the above 
period the kilowatt power produced in Japan advanced 
from less than 45,000 to over 345,000, the number of miles 
of electric wire from less than 10,000 to over 35,000, and 
electric railway mileage from less than 100 to over 70U. 


Program for Convention of Southeastern Section 
N. E. L. A. at Isle of Palms. 


The convention of the Southeastern Section of the N. 
E. L. A., to be held at the Isle of Palms, near Charleston, 
S. C., on the 19, 20 and 21 of the present month, promises 
to be interesting from many standpoints as shown by the 
following program. 

Wednesday morning, August 19, will be given over to 
registration. The first session will be called at 2:00 P. M. 
aud opened with an address of welcome by Hon. John P. 
Grace, mayor of Charleston, 8. C. This address will be 
followed by the address of the President, T. W. Peters, of 
Columbus, Ga. The papers scheduled for this session are as 
follows: The Central Station’s Greatest Opportunity—The 
Electric Vehicle, by A. L. Dixon and F. Nelson Carle of 
General Vehicle Company, Long Island City, N. Y. Com- 
mereializing Electrical Advertising by Normal B. Hickox, 
manager of the Greenwood Advertising Company, Knox- 
ville, Tenn. 

On Thursday morning, the 20th, the second session ealls 
for three papers: Telephone Communication in Relation to 
High Tension Distribution, by E. S. Moorer of Western 
Electrie Company; Feeder Voltage Regulation by A. D. 
Fishel of the Westinghouse Electric and Mfg. Company; 
and Recent Developments in Incandescent Lamps by T. W. 
Moore and Henry Schroeder of General Electric Company. 

On Thursday afternoon, an excursion by boat is sched- 
uled to visit Fort Sumpter and the Navy Yard. In the 
evening at 8:00 P. M. the third session will be held and a 
paper on How, When and Where, or a Few Irregular 
Thoughts on Regulation read by J. S. Bleeker, of the Colum- 
bus Power Company, Columbus, Ga. The report of the 
public policy committee will also be presented at this time 
by P. S. Arkwright, president of the Georgia Railway and 
Power Company, Atlanta, Ga. 

On Friday morning, the final general session provides 
for an address on N. E. L. A. activities by an officer of the 
National body. Also a paper on Selling Current to Muni- 
cipalities by Wm. Rawson Collier of the Georgia Railway 
and Power Company, Atlanta, Ga. This session will be 
closed with a new feature, known as an “experience meet- 
ing” which will provide an opportunity for an open dis- 
cussion on any topic of interest to those present. 

The afternoon on Friday will be devoted to an executive 
session during which the election of officers will take place. 
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The Central Station and the Electric Vehicle. 

It has been about 15 or 20 years since the self-propelled 
vehicle or the “horseless carriage” as it was first termed, 
began to be of commercial importance in this country. Since 
that time the industry has grown by leaps and bounds. The 
president of the Electrical Vehicle Association of America 
at the last convention, gave the total number of electric 
vehicles in the country as 37,000, of which 25,000 are 
pleasure cars, and 12,000 are trucks. In Chicago there are 
over three thousand, in New York City over two thousand, 
in Cleveland the same number, while Denver, Boston and 
Washington have about one thousand each. 
we find electricity used for fire engines, ambulances, pa- 
trol wagons, baggage trucks, transfer trucks for dock and 


In addition, 


warehouse use, and in other places where it is the only suit- 
able motive power. 

The development of two features, speed and mileage, 
has brought the electric car to the point where except for 
unusual requirements, it may fairly be said to be a com- 
petitor of the gasoline car and it now only rests with the 
central stations in the smaller towns to provide charging 
facilities and thus open up the eountry to the “electric” 
tourist. 

The mileage has been increased from strictly a short-haul 
proposition, until now a car ean cover on one charge about 
all the distance usually required for one days run. With 
boosts at noon, from 150 to 175 miles can be easily ac- 
For trucking, one eharge will perform one 
full day’s work. The speed of trucks is from 10 to 12 miles 
per hour, and for pleasure cars an average of from 20 to 25 
miles for runs covering several hours. 


complished. 


This is as fast as 
should be undertaken with safety. 

The question of touring by electric automobile has re- 
ceived much attention. In a recent paper, “Touring by 
Electric Automobile,” by Col. Bailey of S. R. Bailey and 
Co., some figures of remarkable runs are given. Last sum- 
mer a trip of between 500 and 600 miles was taken over 
rough, hilly and sandy roads in Vermont and New Hamp- 
shire without difficulty. A trip from Boston to Burling- 
ton, Vt., of 258 miles, was made at an average speed of 
19 miles per bour. There is also a list of various daily 
runs made through the New England states, varying from 
103 miles down to 22 miles. 
one charge of battery. The average speed was from 18.4 to 
26 miles per hour. Mr. Bailey also gives figures for a trip 
from Boston to Chieago, from Oct. 14 to Oet. 31, 1913, in 
the face of bad roads, bad weather and inadequate charging 
facilities. During 5 days of this trip over 100 miles per 
day were made, the highest record being from Syracuse to 
Buffalo, N. Y., a distance of 173.5 miles. The total dis- 
tance was 1,305 miles, the average speed for the trip 15.6 
miles per hour and the current consumption 3.14 amp. hours 
per mile, which if taken from 110 volt cireuits would equal 
345 watt-hours per mile. On one day after very heavy 
rains he covered 85 miles, of which 61 were over roads re- 
ported impracticable. 


Each of these was made with 


After passing two gas ears stalled 
in the road he got stuck himself but was out again in 45 
minutes under his own power. 


rH 


The cost of operation of pleasure cars varies quite a 
little in different parts of the country. In New York City 
the charge for washing, polishing and current varies from 
$35.00 to $55.00; without eurrent from $20.00~to $25.00, 
with eurrent extra at from 5 to 10 cents per Kw.-hr. For 
cars charged in private garages over the country, the cost 
of current varies from 5 to 10 cents, the lower figure pre- 
yailing. In some cities a 4 cent rate is given, and in Denver 
a 10% discount. A study of the conditions at large 
would indieate that the average cost of garaging including 
current is about $23.50 per month. The cost of current 
only when purchased from private garages averages $5.73 
per month and tire renewals $2.78. 


The electrie truck cannot be operated at its full efficiency 
unless given plenty of work to do. It costs more to operate 
one motor truck than a pair of horses if the truck does only 
the work done by the horses. A saving can be shown how- 
ever, when the routes are re-arranged so that the largest size 
truck ean be filled and completely emptied over a route 
taking a full day for one driver. One motor truck can and 
should often be able to replace from two to four horse 
drawn wagons. 

Besides heavy trucking the light delivery wagon is 
Several large stores have from 
The 1,000 pound ear 
which is usually used for city parcel delivery shows by test 
a cost of 25 cents per mile as against 27 cents with horse 
delivery, but the electric car in this test made 198 deliveries 
per day as against 144, and hence the cost per delivery was 
reduced from 4.5 to 4.2 cents. For suburban delivery the 
reduction was greater, being from 8.5 to 6.7 cents. Sinee 
the eleetrie car could make 365,000 deliveries per year, the 
saving was $550. <A notable installation is that of Gimbel 

sros., in New York, where 83 electric and 43 gasoline deliv- 

ery wagons are used. The electric cars use batteries of 44 
lead and 60 Edison cells. The system for taking care of 
these cars, keeping records of their condition and operation 
and making repairs, is probably the best that is in use by 
any commercial establishment. In the Xmas rush of last 
December eyery one of these electric cars were in service 
the entire month without a breakdown. The electric truek 
is also coming into use for parcel post service. The New 
York Post Office operates 12 of these, which last December 
gave a total of nearly 7,000 miles and delivered nearly one 
million pareels. 

Besides the greater efficiency of the electrie vehicle itself, 
there is a distinct advantage associated with the higher 
speed. 


coming into extensive use. 
22 to 80 of these electric wagons. 


“The horse,” says Mr. Hayden Eames, “is a slow 
moving animal and the driver naturally regulates his gait 
accordingly. The higher speed of the electrie stimulates 
more efficient action all around. The driver moves quicker, 
the loading is accomplished sooner, and there is an incentive 
for the provision of better terminal facilities, improvements 
in routing, ete. It has been shown that in the ease of the 
horse drawn delivery that the team stands idle one-third 
of the total time, while with the electric wagon this ean be 
reduced to 22 per cent. 

As to the cost of truek operation, below are given two 
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sets of figures showing operation cost in cents per mile 
for different sizes of wagons. Column “A” shows results 
given by the Commonwealth Edison Company. 
in Column “B” were computed by Mr. Wm. P. Kennedy 
from manufacturers’ information and other sources. 

SIZE TRUCK CENTS PER MILE 


The figures 


A B 

MANO TOUINCS ets sMesere rte g sis). . «4 wdc raewemcs 6.30 5.54 
BRUM TROCUNCLSA erra MRC he Se favace «x cost Sea . 6.85 6.18 
PMU PHORUEL GS clots ie cSt ercuilerd sieves + + + nro anaes 7.66 7.34 
UO ORTIOUNGS tiie ctor toh s + «ios > ois aneperrerers 8.17 
Be) CRO UTIOS atone tes ar tict els o:.3:e, « «inl onemetente 8.85 8.98 
PAULO ORO UIEOSY «he tpo0, sho te) eel vc /a'as ««  srehe Meroe 10.38 10.88 
PERE COU POUUNCEN aheeels at-rcie. phe sie si 900 vehei svayenn tees 11.60 12.32 


From the above we can readily see the advantages of using 
the largest size of trucks. 

We will now consider the logical part that the central 
station should take in the development of the industry. The 
electric vehicle certainly cannot get along without the central 
station and the central station needs the vehicle load. It is 
therefore very much to the advantage of both that a plan 
of co-operation be arranged. This is a fruitful field of dis- 
agreement between the truck manufacturers and the central 
station managers. The manufacturer claims that the central 
station takes little or no interest in the matter, and will not 
help to make sales, while the manager claims that he is doing 
ali that he should be expected to do, and that the manufac- 
turers are indifferent as to the service given after sales are 
made. Asa matter of fact, the truth lies between. A num- 
ber of central stations in the East are co-operating to the 
fullest extent and boosting the sales of electric trucks in 
every way. There are others that would if they knew how, 
and there are some that are vet quite indifferent. 


It is evident, the writer believes, that the central station 
manager should not be expected to sell vehicles. The manu- 
facturer should do this. It is also hardly to be expected 
that the local company will maintain a technically trained 
staff as familiar with the product as the manufacturers’ own 
representatives. 

The central station is naturally most interested in the 
sale of current, while the manufacturer is most concerned 
with the sale of its product. This it seems should afford a 
very simple basis for the division of labor. If the ceutral 
station can provide a favorable current rate, see that every 
user has ample charging and garaging facilities, furnish all 
information necessary to get good service from a truck or 
ear, watch for prospects and report them to the manufac- 
turer, and assist prospective purchasers in making a suitable 
selection, it would seem that the central station can readily 
handle its part. The manufacturer’s part is then to act 
promptly on all information given, sell the vehicle, and stand 
back of it. Such a co-operation should bring good business 
to all. 

Every central station that takes up the electric vehicle 
business is at once confronted with the necessity of choosing 
between actively engaging in the business, selling cars, pro- 
viding garage facilities, ete., or simply acting in an advisory 
capacity. It seems that this is in a way a parallel case with 
the carrying on of wiring propositions, and the sale of appli- 
ances. It has been found that the central station has been 
called upon to do this work at the outset of a business, when 
suitable persons to carry on such business or to properly 
inaugurate a campaign, or to insure fair prices and service 
were not to be found, but in general such work need not be 
undertaken if a local specialist is willing to put effective ef- 


fort into it. The electric vehicle is a new proposition in 
many places and the central station if called upon to start 
it, must see that it is started right. 

SPECIAL USES OF TRUCKS. 

The possibilities for making good use of vehicles by 
Electrie trucks have advant- 
The United Electric 
Light and Power Company of New York has used a one- 


the central station are many. 
ages for some advertising purposes. 


ton truck chassis to make an outdoor demonstration of a 
vacuum cleaner in connection with a special offer. The 
cleaner was shown in operation, being connected with the 
battery. 

Another similar scheme was used in the early summer 
with a load of fans, attractively placed on an electric 
Naturally the effect 
was greater than a display with the fans at rest. 


truck, and all connected and running. 


Electric trucks are now used to carry cotton from the 
compressors to the piers at Galveston, Tex. A special 6-ton 
truck is used with a framework arranged as a pack saddle. 
Rows of cotton bales are arranged along the sides. The 
‘apacity is 30 bales, and the usual load is 9 tons, instead of 
six. Three of these trucks are used, with 7 more on order. 
One of the latest vehicle productions is an eleetrie sprink- 
ler. This has a 1,200 gallon tank with the water delivered 
under air pressure. 

Dean Raymond of the Armour Institute of Technology 
has announeed that his school is to establish courses in the 
care and operation of electric vehicles. The course will be 
practical rather than technical, with what technical informa- 
tion is given strictly accurate. The history and development 
of motor traction will be given, followed by a study of the 
motor controller and battery, charging methods, rules in 
driving, and methods of cost keeping. 

A Baltimore bargain house began to use 
It now has 16 electric trueks, including 


power 
wagons in 1906. 
eleven 5-ton, two 34%-ton, and one 2-ton. 
employ a movable body, which is quickly hoisted on or off 
the truck. While the truck is moving one load, another one 
can be prepared for it, so that when it runs into the ware- 
house only two or three minutes are required to lift the 
empty body off and place the loaded one on. Thus much 
valuable time is saved. The less idle time spent by an ex- 
pensive piece of machinery, the greater will be the efticiency 
and hence it is not surprising to know that this company 
has reduced its hauling expenses 50 per cent. 

As an example of what can be done with electric vehicles 
in a small town, we refer to Rockford, Il]. With a popula- 
tion of 45,000, it can boast of over 200 vehicles, mostly 
pleasure cars. This suecess is largely due to a capable 
battery man, who takes pains to see that every car is work- 
ing under the very best of conditions. Naturally this has 
made well satisfied customers and a corresponding growth 
A battery life of from 2 to 3 years is regu- 
The charging rates are 6 cents 


These trucks all 


of business. 
larly secured in this town. 
at private and 4 cents at public garages, with the stipula- 
tion that current shall be resold to consumers for 6 cents. 
There are about 100 private garages in Rockford, where 
the majority of the machines are kept. The current is sold 
on off peak contract, to encourage night charging. A fair 
figure for the annual expense of keeping a pleasure car 
in Rockford may be given as follows: Current, $60.00 
battery upkeep, $30.00; tire repairs, $40.00; vehicle up- 
keep (mechanical parts), $50.00, which makes a total of 
$180.00 per year or $15.00 per month. This ineludes re- 
painting and overhauling. ' A. G. Rakestraw, 
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E. M. Jackson, Electric Vehicle and Storage Battery 
Engineer, Denver Gas and Electric Light Co., 
Denver, Colo., Comments on Vehicle 
Situation in Denver. 

Three years ago the Denver Gas and Hlectrie Light Com- 
pany created a department of electric vehicle and storage 
battery engineering and engaged a competent vehicle and 
battery engineer as the head. The primary duty of this 
engineer was to ereate a demand for the electric truck in 
view of the fact that the electric passenger cars were well 
represented by local agents. At that time there were no 
Another duty assigned to 
the engineer was the responsibility of assisting and regu- 
lating the publie garages; also attending to the contracting 
and adjustments incident to the battery charging work. This 
department makes free inspections of all electric vehicles 
and batteries for the benefit of the owners, and in short, 
does everything possible to obtain the performance from the 
vehicles known to be possible. 

Co-operating with the electric vehicle engineer are the 


electric truck agencies in Denver. 


thirty representatives of the commercial department, who 
advocate the use of the electrie vehicle in their respective 
territories and who in turn visit with the engineer any favor- 
able prospects encountered in their work of solicitation. 
There was installed in the City of Denver during the year 
1913, 18 electric trucks varying in capacity from 750 pounds 
to 6 tons. 

The vehicle department has advocated the use of recti- 
fiers in the owners’ private garages, the rates for the same 
being $5 per month net minimum when used “off peak” and 
$7.50 minimum on the “peak,” the current consumed being 
charged for at the rate of 4 cents per Kw.-hr., subject to a 
discount of 10 per cent. The off peak minimum on a 40 
ampere tube is $7.50 net—on peak, $10; the minimum of a 
50 ampere tube being $10 net off peak and $12.50 on peak, 
the current in both of these instances being at the rate of 4 
cents per Kw.-hr., with a discount of 10 per cent for prompt 
payment. At the present time we have 60 electric trucks 
and about 950 electric passeengr cars in the City of Denver. 


C. E. Michel, Manager Electric Vehicle Advisory 
Dept., Union Electric Light & Power Company, 
Comments on Electric Vehicle Stiua- 
tion at St. Louis, Mo. 

In the past the Union Electrie Light & Power Company 
has been very actively interested in the electric vehicle busi- 
ness, but has now given up active work in accordance with 
avowed intentions at the time the field was originally en- 
tered. 

“When we first took up this work in 1907,” says Mr. 
Michel, ‘‘an electric pleasure garage was operated that was 
perfect in its appointments. We also took the agency for a 
well-known car and diligently prosecuted the sale thereof. 
There was only about ten cars in §.t Louis at htat time as 
agaist more than 500 ears when we closed the garage to the 
public on January 1, 1913, one-fourth of which number 
were sold by our company. 

“Tn 1912 we opened an electric truck garage which was 
also a model of its kind and took the ageney for a well- 
known truck. We had fairly good suecess in this field until 
1913, when we were obliged to close this garage to the pub- 
lie and use it exclusively for our own use. There are about 
175 trucks now in operation in St. Louis, which number is 


not one-tenth of what there should be, and we are now 
doing all we can to promote and liven up the electrie truck 
business. We are, however, doing this from the outside. 
“The true facts are that nowhere in the United States are 
eleetrie trucks being sold in quantities warranted by the 
excellence and money-saving ability of the article. There 
is something radically wrong, which ean undoubtedly be 
corrected as soon as the right man puts his finger on it. 
Anything Electrical Engineering can do to liven up the 
truck market will be a favor to all concerned, including the 


consumer.” 


Results of St. Louis Company’s Iron Campaign. 

The sale of 2403 electric irons in one day is, as a writer 
in the last issue of the Union Electric Bulletin puts it, is a 
good mark for any company to shoot at. This is the 
record now held by the commercial department of the Union 
Electric Light and Power Company of St. Louis as a result 
of an iron sale held June 9. The details of the method 
used to create this demand for irons in a city where irons 
were already in use in considerable number is of interest 
and is as follows: Small advertisements were used in two 
positions in each of six daily newspapers for three days in 
succession, about one week before the sale. These were fol- 
lowed by a large advertisement about one-sixth o fa page 
in size, placed in al] the papers for one time on different 
days. On the day before the sale day (June 9), another 
small advertisement was used, which announced that, “To- 
morrow the sale will take place.” 

In addition to this newspaper advertising some 30,500 
return-stamped postal ecards were mailed to customers, since 
they were the only ones permitted to take advantage of the 
special sale proposition, namely, to seeure a $3.50 standard 
6-pound household type, General Electrie Iron for $2.85 
and have the choice of a clothes horse or ironing board as a 
free gift. The printing, addressing, folding, and twice 
stamping of 30,500 postal ecards was a considerable under- 
taking and required at one time 16 boys to get the cards 
out in two days. Besides these cards 42,000 special 9 x 9 
ecards were distributed throughout the residential districts 
of the city and hung on door knobs by an army of 53 men. 
These “hangers” were printed in blue on yellow and of loud 
design to attract the attention of the housewife. Painted 
calico signs were placed in the windows of the main and 
branch offices, and on each side of 29 commercial vehicles. 

To sell 2405 irons in one day meant getting rid of 300 
per hour of the ordinary working day, or 5 per minute. 
Customers had to be interviewed, their right to purchase 
investigated, orders written up and irons supplied. 

From a new business point of view, these 2403 irons 
mean an additional connected load of 1321 kilowatts with 
an estimated consumption of over a quarter of a million 
kilowatt hours per year, and yet some companies are still 
wondering, “Is it worth it?” 


How to Order and Maintain Electric Sign Flashers 
Properly. 

In what follows some interesting suggestions are pre- 
sented in the form of rules to use when selecting sizes 
of flashers for electric signs. The information is abstracted 
from an article by Mr. James H. Betts, appearing in a 
necent issue of the Signs of the Times: 

To calculate the amperage for a flasher, multiply the 
number of lamps by the wattage per lamp and divide by 
the voltage. Thus, [No. lamps & watts each] -— volts = 
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amperes. The maximum wattage of carbon lamps should 
be taken as follows: 

2 candle power 13 watts 

4 candle power 20 watts 

8 candle power 32 watts 

16 candle power 60 watts 

Do not figure a 2 ¢.p. carbon lamp at 10 watts. Very 
few test out that low when new, and, if they do, after a few 
hours’ burning they will go up 11, 12 or 13 watts. 

To figure the Kw.-Hr. consumption of a sign, multiply 
the number of lamps by the wattage per lamp and divide 
by 1,000. Thus, [No. lamps & watts each] — 1000 — Kw. 
A flasher will eut down this consumption figure from 10 
to 25 per cent, according to the flashing periods. 

When ordering a flasher, the manufacturer should know 
the following details: 

1. Number and candle power of lamps to be controlled 
by each switch. 

2. Whether mazda (tungsten) or carbon lamps. 

3. If mazda (tungsten) lamps, whether they are. to 
be used on low-voltage transformer. 

4. If direct or alternating current. 

5. If two or three-wire system. 

6. Voltage. 

7. If design is complicated, give ecmplete 
of the sign, and, if possible, a sketeh showing the number 


deseription 


of lamps on each cireuit and how they are to be flashed. 

8. Shipment: Express or freight. 

An order worded, “Ship us a fire-switch flasher,’ means 
little, and such an order cannot be filled and necessitates 
further correspondence and delay. 

LOW VOLTAGE—HOW TO HANDLE IT. 

Another important point to be remembered is the volt- 
age: 1,100 watts at 110 vol‘s means 10 amperes, but 1,100 
watts at 11 volts means 100 amperes. Through the increased 
use of alternating current, brought about by the extended 
use of the 2% and 5-watt low-voltage tungsten lamps in 
connection with a transformer, the sign and flasher manu- 
facturer has had to make provision for handling heavy am- 
perage. This, of course, takes more copper—such as heavier 
brushes, contacts and wire. Therefore, where it is possible, 
it is better to connect the flasher ahead (primary side) of 
This is always possible on a one-switeh 


) 


the transformer. 
machine, and usually so on a two, three or four-switeh ma- 
chine, if the load is large enough. For small loads, how- 
ever, it is not advisable, as it necessitates a separate trans- 
former for each switch. 

It is inadvisable to overload a flasher, so that a liberal 
capacity is essential, especially where you are using low 
voltage tungsten lamps, as the are is hotter than that of 
a carbon lamp, due to larger current used. The larger the 
overload on a brush the quicker it will burn out and give 
trouble. 

INSTALLATION AND MAINTENANCE. 

Install a flasher in an accessible location, preferably in 
a protected place, and where it can be seen and adjusted 
conveniently. This encourages frequent attention, for the 
unaccountable reason that some electricians value their life. 
As a vivid illustration of this, I will cite a personal (only 
one) experience. 

About a year ago, in Birmingham, Ala., I was asked to 
look over a flasher operating a large roof sign. It had 
either been ordered wrong or the manufacturer had made 
an error in the construction. 1 was on the job and ealled 


upon fer a little philanthropie advice. Positively, the only 
way this flasher could be reached was to climb out of a 
fourth-story window and go up an antiquated fire escape 
ladder, which hung out over the street, rounding over a 
Before I reached the roof I had to 


hang by my hands and feet, with nothing between my back 


projecting cornice. 


and the street except the smoke from the steel plant. I 
was as game as others who were present, but, take it from a 
soldier, when I reached terra firma I said to myself: “Never 
again for all the flashers in the United States.” 

Recently, in Boston, I was doubled up and hauled up 
two stories in a dumb waiter, although I learned afterwards 
that I could have reached the flasher another way (by aero- 
plane). 

The flasher box is a simple and inexpensive thing to 
make, and it is preferable for the sign manufacturer to 
make his own, as a metal worker is better fitted for this 
work than a flasher manufacturer. 
largely in different parts of the country. A box accepted 
in Detroit will not pass in New York. Bearing in mind 
that all sides of a flasher should be accessible, an inverted 
galvanied iron box is preferable. Set the flasher on the 
cover and lift the whole box off when you wish to get at the 


Again, local rules vary 


machine. 

I quote here a list of rules, many of whieh will apply to 
any machine: 

Brushes—These should be kept even and should re- 
ceive attention, according to the work required of them. 
The break should be instantaneous. The brushes should 
snap clear and quick, or they will carry an are, which will 
cause them to heat and lose their temper and “snap.” If 
this oceurs, new brushes should be supplied immediately. 

Flashers should be equipped with ball bearings, and all 
gears packed in graphite. If fiasher is placed where it is 
damp, we suggest oiling the ball bearings to prevent rust. 
Use vaseline on the surface of contact wheels, except when 


used on low voltage. Never run the belts tight. 


Highest Point in Florida Is 301 Feet. 

Although Florida is a region of comparatively slight 
relief, its surface presents considerable diversity, ranging 
from a nearly level plain in the coastal region and the 
Everglades to a deeply dissected upland in the northern 
part of the state, where it is trenched by steep-walled val- 
leys, and to a highland in the peninsula, where it shows 
many more or less rounded depressions separated by nar- 
row divides. Altitudes within the state range from sea level 
to more than 200 feet above at places on the ridge that 
forms the center of the peninsula, and to about 300 feet 
above at the west end of the state, near the northern 
boundaries of Gadsden, Walton, Santa Rosa and Escambia 
Counties. 

The southern part of the peninsula, comprising an area 
about 150 miles long and over 100 miles in average width, 
lies in general less than 50 feet above sea level. Narrow 
strips of lowland also border the Atlantic and Gulf coasts. 
Tallahassee, the capital cf the state. stands about 205 feet 
above sea level, on a remnant of the upland which has been 
isolated by erosion. According to Water-Supply Paper 
No. 319, of the United States Geological Survey, based 
upon a list of latitudes furnished by the Seaboard Air Line 
Railway, Mount Pleasant is 301 feet above sea level. This 
is the highest accurately determined point recorded in 
Florida. 
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Questions and Answers from Readers 


opinions or experiences from other readers. 


S Readers are invited to make liberal use of this department for discussing questions, 
| However, editors are not responsible for correctness of statements of opinion or fact in discussions. 
Bo 


lished answers and discussions are paid for. 


obtaining information, | 


Discussions and criticisms on answers to questions are solicited. 


All pub- 


es 


CONNECTIONS FOR CHANGING 2-WIRE GENERATOR TO 3-WIRE. 
Editor Electrical Engineering: 

(468) In further reference to question 462 in the 
June issue, I desire to say that I have connected the ma- 
chine in question as shown in the accompanying diagram 


and secure suecessful operation. I was told by everyone 


consulted that my scheme would not work, yet in spite of 


’ 


this, the commutator is carrying several small 220 D. C. 
volt motors driving pumps, while the other side is carrying 
the 3-wire, 110 volt lighting load. 


Single-Phase Trons. 
Oper Crrcwt Eanes 


CONNECTIONS Usep TO Get 3-WiIRE OPERATION FROM 
2-WirE Macnine. 

The machine name plate shows it to be made by Com- 
mercial Electrie Company of Indianapolis, Indiana, rated 
at 240 amperes, 220 volts D. C., at 700 r.p.m. It has six 
poles with the armature wound with apparently no opening 
The connections made 
to slip rings as shown, span just one pole of the armature 
The 110 volt lamps connected as shown, do not 


and like that of a rotary converter. 


winding. 
yary but slightly. 
ation of its operation from readers will be of interest. 

Visine 
HOIST. 


Any comment on this scheme or explan- 


POWER DEMAND OF ELECTRIC 
Lditor Electrical Engineering: 

(469) Will some reader of Electrical Engineering solve 
the following problem? J have charge of a coal hoist that 
is used for pulling coal cars up a 10 per cent grade, 200 
feet long. The hoist is operated by a 30 horsepower, 220 
volt, 3-phase, 25 
r.p.m. at full load. 

The train of gears used are as follows: 


eyele slip ring motor running at 690 


Nos 1 Driving Pimione eres 4.5 inches, P. D., 14 teeth 
No. 2 Driving Pinion ...... 7.5 inehes, P. D., 14 teeth 
Noro) Drivino= Pimonge ease 12.0 inches, P. D., 21 teeth 


.16.0 inehes, P. D., 47 teeth 
No. 2 Driven Gear Wheel ..43.0 inches, P. D., 86 teeth 
No. 3 Driven Gear Wheel ..60.0 inches, P. D., 105 teeth 

The drum is 24 inches in diameter and direct connected 
to the 60-inch gear wheel. If the motor is taking 75 am- 
peres what is the horsepower demand at the drum? 

F. C. Deweese. 

A. C. VS. D. C. EQUIPMENT FOR A SMALL FACTORY. 
Editor Electrical Engineering: 

(470) We are considering an addition to our plant 
which will call for a larger generator capacity. At present 


No. 1 Driven Gear Wheel 


we are operating one 100 and one 50 Kw. D. C. generators 
Would like to 
equip- 


engine driven, with group-drive of motors. 
see a discussion of the relative merits of an A. C. 
ment for power and lights and as to whether or not it 
would be advisable to change to A. C. for an additional 
capacity of about 200 Kw., constant speed cotton mill load. 
If it is advisable, should the system be single or 3-phase? 
As we see it, to use our present equipment will require 
additional boiler capacity, considerable new piping and 
eugine arrangements which we think may run up a cost 
nearly equal to a turbine installation and A. C. distribu- 
Any suggestions and comments will be appreciated. 
Wide 
PROTECTION OF FEEDERS VS. GENERATORS. 
Kiditor Electrical Engineering: 

(471) The writer understands that most Westinghouse 
engineers advise the careful protection of feeders rather 
than generators. I would like to know the reasons for this 
and the relative cost of such protection against protection 
of station apparatus through the use of proper reactances. 
Also in- case of feeder protection by use of current limiting 
reactances in all feeder circuits, is it to be inferred that the 
generators do not require additional protection ? 


tion. 


Wa Cay 
MINIMUM SIZE OF PLANT TO MAKE USE OF STOKERS AND 
ECONOMIZERS. 
Editor Electrical Engineering: 


(472) About what size of plant makes a consideration 
of stokers and economizers an economical consideration, 
assuming that a steady and regular 24-hour load is to be 


carried? With such apparatus, what are the best ranges 


C..V: B. 
STARTING TWO MOTORS FROM ONE AUTO-STARTER. 
Editor Electrical Engineering: 


of steam pressure? 


(473) Referring to the accompanying diagram please 
advise if the starting arrangements as shown violate under- 
writers’ rules and will be as satisfactory as two starters. 
Motor No. 2 runs practically all the while, but motor No. 1 
requires starting from 2 to 5 times per day. With this 
arrangement, motor No. 1 ean be started with switch No. 1 
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CONNECTIONS FOR STARTING Two Motors. 
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down and on full speed thrown up and direct on this line. 
This would leave the starter free to operate motor No. 2 
at any time. Switch No. 2 allows the starting of motor 
No. 1 when motor No. 2 is stopped, or both may be started 
at onee. If the starter is of 50 horsepower capacity will 
it operate satisfactorily as shown? (De deeetsy 


220 Volt Instruments on 110 Volt Circuits. Ans. 
Ques. No. 437. 
Editor Electrical Engineering : 

To explain the first two questions of V. K. S. in the 
February issue, it may be well to give a resume of the fun- 
damental principles of ammeters and voltmeters. Except 
as will be noted later, ammeters are always connected di- 
rectly in series with the line and voltmeters across it. Since 
all the current in the line passes through the ammeter, its 
resistance must be as low as possible, for two reasons: 
(1) The heating effect of the current (I°R) would tend 
to burn out the instrument, and (2) this same heating effect 
would be a direct loss of efficiency in the cireuit. Hence 
the coils of this type of instrument are composed of a few 
turns of heavy copper wire, so that the resistance is neg- 
ligible. 

Since a voltmeter is placed directly across the line, if 
its construction were like that of the ammeter, we should 
immediately have a short cireuit, which might injure the 
generator and would probably burn up the instrument. 
Hence the resistance of a voltmeter must be so high that 
practically no current will flow through it. Its coils are, 
therefore, composed of many turns of fine wire. Outside 
of this difference in the coils, the two instruments are identi- 
eal in principle. 

Returning to the first question asked by Mr. V. kK. S., 
there will be practically no drop in potential between the 
ammeter leads because of the very low resistance of the in- 
strument, and hence the voltage of the line can have no 
‘effect on the reading. It will then read as correctly on a 
110 volt line as on a 220. Similarly, since practically no 
current flows through the instrument, the current flowing 
in the line will have no effect on the voltmeter reading. 


Pig. 1. 

Passing now to the construction of instruments, we find 
the following six general types in commercial use (classi- 
fication by Karapetoff): 1. Soft iron core, or electro- 
magnetie instruments based on the attraction between a 
stationary coil and a pivoted piece of soft iron (used on 
both direet and alternating current cireuit ammeters and 
voltmeters). 2. Moving coil instruments in which a light 
coil moves in the strong field of a permanent magnet (direct 


CrirRcUITS OF VOLTMETER. 


voltmeters). 3. Electro- 
dynamometer type instruments, based on the attraction be- 
tween a moving and stationary coil (direct or alternating 


current). 


current only—ammeters and 


4. Hot wire instruments, based on the principle 
of expansion of a wire when current is passed through it, 
heating it (direct or alternating current—ammeters only). 
5. Induetion-iype instruments, based on principle of re- 
volving magnetie field. (Alternating current ammeters and 
voltmeters. These instruments are really A.C. motors in 
principle, but are allowed to make only a part of a revo- 
lution.) 6. Electrostatic voltmeters, based on principle of 
attraction of opposite charges of electricity (direct or alter- 
nating current). 


Fig. 2. Movine Cor or Meter ann POoInter. 

Of these instruments we will consider only Class 2, to 
which the Weston belongs. Referring to Figs. 1 and 2, 
C is a light coil of fine copper wire wound on an aluminum 
frame and pivoted on jeweled bearings between the poles 
of a strong stationary steel magnet N. S. Attached to this 
coil is a light pointer P. Watch springs hold the coil in 
place, so that the pointer rests at zero on the seale when 
no current is passing through the coil. 
der I is fixed within the coil. It offers an easier path than 
the air to the magnetic lines of force between the poles of 
the magnet, and also makes the field in the air gap uni- 
form. Now, suppose a direct current is allowed to flow 
clockwise through the coil (that is, upward through the side 
of the coil visible in Fig. 2). The clockwise magnetie field 
generated by the coil will then strengthen the field of the 
magnet in the left side of the coil in Fig. 1 and weaken 
that field in the right side. 


A soft iron eylin- 


Thus the coil will be rotated 
clockwise against the action of the watch sprimgs to, say, 
the position shown in Fig. 1, the angle through which it is 
rotated depending on the strength of the current through 
the- coil, and thus the strength of the magnetic field it 
setS up. 

The instrument just described, with proper design of 
coils and proper calibration, could be either an ammeter 
or a voltmeter, but the construction of an ammeter which 
would carry the full line current would necessitate such 
heavy wire in the eoil that the delicacy of the instrument 
would be destroyed. As commercially used, then, all in- 
struments, both ammeters and voltmenters are, in reality, 
That is, a few thousandths of a volt are 
maximum deflection of the needle. 


millivoltmeters. 
sufficient to cause a 
Furthermore, the wire composing the moving coil is so fine 
that it can carry never more than .05 ampere, and in siand- 
ard instruments is designed for about .01 ampere. 
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These instruments, when used as ammeters, are provided 
with so-called “shunts,” through which the entire line eir- 
cuit passes. In Fig. 3 is shown this arrangement. The 
shunt S is made of a low resistance alloy, having a nee- 
ligible temperature coefficient, and connected in series with 
the main line by the terminals TT. The instrument leads 
are connected across the points tt, so that it becomes a very 
sensitive voltmeter, measuring the drop across tt in milli- 
volts. 


Use or Siunt Wirn AmMeETER. 
Switchboard instruments are identical in principle to 
portable instruments, but they can be made heavier and 


more substantial. Since large currents are likely to be en- 
countered, an external shunt is always provided, and is 
placed at the back of the switchboard. Thus, as the plant 
grows, if currents in excess of the range of the scale are 
met, it would be only necessary to place a higher resistance 
“shunt” in the eireuit and recalibrate the ammeter to it. 
For ranges up to 750 volts, Weston switchboard instru- 
ments have self-contained resistance (within the case), but 
above this voltage a separate external resistance, called a 
multiplier, is furnished. This is fastened to the back of 
the switchboard lke the ammeter shunt, and is designed to 
obtain very high insulation. 

If the correspondent wishes to pursue this subject fur- 
ther, the writer would refer him to text-books and articles 
such as “Experimental Electrical Engineering,” Vol. 1, 
pp. 34, Karapetoff; “Elements of Electricity,” Timbie, pp. 
28, 387 et seqg.; “Hilectrical Meters,” Jansky; “Electric 
Journal,” Vol. 8 (1911), pp. 796; “Utility of Portable In- 
dieating Meters,” Walton; catalogues of Weston Electrical 


Instrument Company, Newark, N. J. 
V. A. Clarke (Ohio). 


Cost of Steel Transmission Lines, Ans. Ques. No. 444. 
Editor Electrical Engineering: 

On account of the fact that the specifications for steel 
tower transmission lines vary through wide ranges, general 
data as to costs isof little value and any such information 
should be considered only roughly approximate except when 
details of installation are given. In-a recent issue of 
Lefax (a monthly publication giving engineering data), the 
following tabulation prepared by Mr. F. G. Nagell gives 
a well balanced subdivision of the costs in connection with 
the installation of a 33,000 volt line, using No. 2 copper, 
3-dise suspension insulators, 7/16 inch galvanized ground 
wire and 13 semi-flexible steel strnetures per mile. 

COST OF MATERIAL AND LABOR FOR 33,000 VOLT LINE. 
13 towers, 43 feet high, with cross arms, telephone 

clips, and pole steps complete at $53 per 


LO WOR ns eae sca yere 3 orets OMeNel ess aucl's (tape wees 689.00 
Freight and cartage at $2.05 per tower ......... 26.65 
Digging holes at $1.50 per tower ............... 19.50 
Hrecting stowerseciin 62.0 0 meet ae een 26.00 
Concrete foundations for angle towers and wet 

places... seeps ect kes ore sv See eRe te 40.00 

30.00 


Guying of towers 


Crushed stone for foundations ................. 6.00 
3 milessNos2nwire at, $.Sil 20m eee 543.60 
2 miles No. 10 copper clad wire at $25 .......... 50.00 
1 mile 7/16-inch S. M. steel strand wire ......... 75.00 
39 Suspension insulators, porcelain, 3 dise sets, 

with hooks and clamps at $3.50 .......... 136.50 
26 telephone insulators and pins at 20 cents ..... > §.20 
Stringing 3 miles of No. 2 wire at $18 .......... 54.00 
Stringing 2 miles No. 10 wire at $12 .......... 24.00 
ptrngineysround -wire\ assem ele eee 20.00 
Miscellaneous*materiall “7 yeepsttsteieictes-tst-t-le tthe eee 10.00 
Pamtines: towers at $1.60 each" syn...) 20.80 
Soldering’ material «..ascem. oe - eae eet 5.00 
Clearing and trimming trees)... 1. -s-1-eisieienele 4.50 
Damage expense to property owners ............ 20.00 
Camp @XpenséS: ... 2. + secure scree ee een ee 16.00 
Wasted “materials —.-.). cic sie ss)1eteere eee 5.00 
Contingencies and incidentals, 6 per cent ....... 109.61 
Supervision and inspection, 5 per cent ......... 96.82 


Total cost of towers and construction per mile. . $2,033.18 


Right of way at $15.00 per tower ............. 195.00 
Total cost including right of way ............ $2,228.18 


In the Engineering News for July 20, 1911, Mr. C. D. 
Gray gave the following data on transmission line con- 
struction. The data refers to a 60,000 volt line, 60 cycles 
with No. 1 copper wire, four 10-inch suspension insulators 
and single ground wire. The figures do not include engi- 
neering fees nor right of way. The costs for wood poles 
are based on 40 foot, 8 inch top chestnut poles spaced 175 
feet with a No. 8 copper clad ground wire and steel cross 
The steel towers are spaced 500 feet apart and use 


arms. 
No. 4 copper clad ground wire. 

One single cireuit wood pole line ................. $2,550 
Two single circuit wood pole lines ................ 5,100 
One single circuit steel tower line ................ 2,950 
Two single cireuit steel tower lines ...........-... 5,900 
One double circuit steel tower line ................ 4,600 
One double cireuit with one circuit installed ....... 3,700 


In an article by Mr. J. W. Frazer taking up details of 
the transmission system of the Southern Power Company 
and appearing in the March, 1912, issue of Electrical En- 
gineering, the following divisions of costs were given for a 
100,000 volt line using No. 00 copper wires and with 8 
suspension insulators, spacing of towers nine to the mile. 
Right of way is not ineluded. 


TOWEPS tas sits 6,00. «4 so oT eee: ce ee eee 27 per cent 
Insulators... »...s . «<5 Seite pelea eee ee 8 per cent 
Glanips vers os. «cues eens ere eee 1 per cent 
Ground Swire as «i. oat eee eee 2 per cent 
Conductor (6 No. 00 copper) .............. 42 per cent 
Labor shes on ss see eee re 15 per cent 
Interest during construction ..............- 3 per cent 


Fnoi eae ae a 
wngineering and supervision ............... 2 per cent 
For labor costs the following items were given: 


Digging holes... . 2. see ack ons. 9 dee ee 23 per cent 
Hauling towers <\: .:Gceere ee coe ee 9 per cent 
Assembling ..). ...'. 1. eee ae tere oe eee 8 per cent 
Hrecting™...:-<...':2 sae eee ee 14 per cent 
Pilling’ tnholes:} : . ...ceteeneee. alee ea ee 7 per cent 
Hauling insulators -.. @eemee. . > a cue 8 per cent 
Haulitig “wire”. 5772. 2, ose wee ee 6 per cent 
Stringing 6 conduetors and ground wire -..... 25 per cent 


100 per cent 
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From this data it is observed that the largest part of 
the costs is due to conductor and towers, while insulation 
is a very small factor, although important. It is also to 
be noted and remembered that the tower cost is relatively 
a small part of the total cost of line and that a small addi- 
tional cost due to ample design of structure is very cheap 
insurance as regards safety. D. H. Braymer. 
Why an A. C. Wattmeter Hums. Ans. Ques. No. 451. 
Editor Electrical Engineering: 

The humming in an integrating watthour meter is to a 
large extent due to the laminations not being clamped 
tightly enough. The alternating flux in the iron sets these 
sheets in vibration, resulting in the hum. This cannot be 
eliminated without removing the magnet and riveting the 
laminations together, which would not be desirable. 


Ans. Ques. 


Loss Due to Scott Connection of Transformers. 
No. 452. 

In regard to the use of two transformers Scott con- 
nected for three phase load, this is not desirable if it can 
be avoided. If you are able to connect the 665 Kva. load 
to three-phase mains through the medium of three single- 
phase transformers, or one three-phase transformer, vou 
will get very much more satisfactory service than if you 
connected to the two-phase mains through two Scott con- 
nected transformers. One reason for this is the fact that 
you cannot safely operate this load on two transformers 
each one of which is equal to one-half the rated load, or 330 
Kva., because two such transformers will not safely carry 
this load. Where you desire to make use of this connec- 
tion, it is necessary to provide 15 per cent more trans- 
former capacity, due to the dephasing action which in- 
ereases with reduced power factor. The result would be 
that you would probably have to install two 400 Kva. trans- 
formers to carry this load, whereas three 200 Kva. trans- 
formers would earry it safely on three-phase. The losses in 
three single-phase transformers would be somewhat greater 
than the losses for one three-phase transformer, but the 
combined losses would probably be at least 5 per cent less 
than the losses on two 400 Kva. transformers in Scott con- 
nection. 

Connections to a Load Box. Ans. Ques. No. 453. 

Two-phase systems are sometimes operated three-wire, 
in which circumstance one wire of each phase is joined to 
a neutral wire, thus making 110 or 220 volts from either 
wire to neutral, but giving 154 or 308 volts between the 
outer wires. In this case, if you will connect your two trans- 
formers for 110 volts and then join together one wire from 
each transformer for the neutral, you will have the con- 
nection desired. 

Starting Large A. C. Motor by Water Rheostat. 
No. 455. 

It\is possible to use three separate water rheostats for 
starting a large motor. Short cireuit switches should be 
provided, which should be closed after the rheostat is all 
eut out. 

It is perfectly possible to operate a D. C. machine with 
quite a number of the coils cut out of the armature cir- 
euit. The removal of two or three coils of the generator 
mentioned will not impair its operation at all. 

G. B. MeNair (Kansas). 


Ans. Ques. 


Connections to a Load Box. Ans. Ques. No. 453. 
Editor Electrical Engineering: 

My interpretation of question 453 is that there are three 
wires to the load box mentioned, one of which is a neutral. 
If so, connections would be as shown in Fig. 1. 


Calculation of Secondary Current in Motor. Ans. Ques. 
No. 454. 

There are so many variables to be taken into account 
that the writer would not consider it practicable to deter- 
mine the current in the secondary of a slip ring motor. Be 
sides the horsepower, current and yoltage, it would depend 
on the slip, number of poles in primary, number of poles 


in secondary, on the load (which would also vary) the slip 
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Fig. 1. Connections ror Loap Box. 

and on the frequency. Altogether, such a problem is a compli- 
cated one, which would be easier of solution by actual test 
than by computation, and even then would vary according 


as other conditions varied. 
Henry A. Davis (N. Y.). 

Starting Large A. C. Motor by Water Rheostat. 

Ans. Ques. No. 455, 
Editor Electrical Engineering : 

Motors may be started by employing liquid resistances, 
and a very efficient and durable one is described. Fig. 1 
shows the parts of a soft-pine box, shown bolted together 
in Fig. 2. The two important features which make this 
design a success is the method of cutting the middle section, 
M, of Fig. 1. 
central portion cut out so as to form a box when the sides are 
bolted on with the arrangement of the joints, so that by 
turning the nuts on the bolts the joints may all be made 
tight by one operation. We have these rheostat boxes that 
are allowed to dry during the hot summer months but are 


This section is made of one piece, having the 


ready to use by simply serewing the nuts slightly and filling 
with water. When the wood swells up, the joints are tight 
and remain so as long as in use. 

The rheostat having dimensions as indicated will carry 
50 amperes for several minutes without causing the liquid 
to boil. The current capacity may be easily doubled by 
using two middle sections in place of one and employing 
longer bolts. This would provide a box having inside 
dimensions of 5 inches deep, 8 inches wide, and 3! feet 
long, requiring 12 inch bolts. The bolt heads and nuts are 
counter sunk, and provided with washers. } 

The electrodes E and E* should be nearly as wide as the 
width of the middle section, and may be of sheet lead or of 
carbon plates. The liquid used is ordinary water with the 
necessary amount of common salt or of sal ammoniae added 


to sufficiently lower the resistance. 
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If such a rheostat as described is used as a motor starter, 
it should be provided with a short @ireuiting switeh, which 
should remain closed while motor is operating, but which 
should always be opened before attempting to start the 
motor. Such an arrangement has none of the desirable fea- 
tures of an automatic starter; or one having over-load 


release. 


Fig. 1. 

From Fig. 2 it is evident that one electrode, denoted by 

E" is movable for the purpose of varying the length of the 

For a_ three-phase 
] 


CONVENIENT WATER RHEOSTAT. 


electrolyte and hence the resistance. 
cieuit one of the rheostats could be placed in each line. If 
desired the newly made box may be treated with linseed oil 
or melted parafline to make it perfectly water tight. 


Operation of Watthour Meter and Why It Hums. Ans. 


Ques. No. 451. 

The ordinary watt-hour meter must be so constructed 
as to properly record the amount of work done in any inter- 
val of time. The total amount of work done in any given 
time is the average rate at which work is done multiplied 
by the time during which it is being done. An indicating 
watt-hour meter, must therefore perform the function of 
multiplying the pressure in volts by the current in amperes 
by the time in hours. The measurement of time is effected 
by causing the mechanism of the watt-hour meter to operate 
as a motor, whose speed depends upon the intensity of eur- 
amperes in the eireuit with the meter is 
connected. The turning effort of the motor action in the 
meter depends upo nthe interaction of two magnetic fields; 
one produced by the current in the cirenit; the other pro- 


One field acting alone 


rent 1 which 


duced by the pressure of the cireuit. 
will produce no turning effort, the two fields must act simul- 
taneously. 

When no current exists in the cireuit, only one field is 
in action; that due to the pressure of the cirenit, which is 
produced by a coil of very fine wire, having a high resistance, 
whose terminals are kept permanently connected with the 
terminals of the circuit. There is always a small current in 
the pressure coil of a meter so long as the service switch, 
controlling the cirewt to which the meter is connected, is 
closed. The presence of a current in the pressure or yolt- 
coil of an alternating-current watt-hour meter is usually 
indicated by the “hum” due to the alternating-field set up 
in the coil, which may cause loose parts of iron or steel to 
vibrate with the period of the field. Such vibrations or 
hum may be reinforced by resonance due to the covers of 
meters, or because meters are not firmly secured to back- 
boards. 

It is probably not possible to entirely eliminate the hum 
of meter. However, proper design, and care in construet- 
ing and in installing will reduce this to a minimum. One 
should also discriminate between a proper legitimate hum, 


and “grace notes.” The writer was once called upon to 
investigate the hum of a meter, which continued when the 
main switch was opened. It was due to the wind blowing 


through a knot hole near the meter. 


Prof. F. E. Austin. (N. H.) 


Measuring Single-Phase Power for 3-Phase Circuit. 
Ans. Ques. No. 458. 
Editor Electrical Engineering : 

A 3-phase meter is merely an arrangement of two single- 
phase meters or elements, mounted on the same shaft. Each 
element is calibrated separately on single-phase current, and 
will correctly register any single-phase load within its 


capacity. Referring to the Fig. 1, if the load is on phase 


Fic. 1. CONNECTIONS FOR ELEMENTS OF PoLyPHASE METER. 
AB or BC, the element of the polyphase meter in that phase 
will have the regular. single-phase connection, and the other 
element will have no current through it, so that the meter 
will register correctly. In the case of load on AC, both 
elements of the meter will register, but they will divide the 
load, and will register correctly. 

L. M. Klinefelter. 


Ans. Ques. No. 456. 


(Colo.) 


Convenient Resistances. 
Editor Electrical Engineering : 

Thirty-two candle power carbon filament lamps are satis- 
factory for making up resistances of the kind mentioned 
in question 456, Jt is an easy matter to mount them on a 
frame work of some kind with cleat receptacles, and they 
are much safer than the ordinary rheostat made up of iron 
wire. For ordinary purposes the resistance of these Jamps 
may be taken at 110 ohms so that 11 lamps connected in 
multiple would have a resistanee of 10 ohms. In the same 
way the resistance of any number of lamps of this size 
connected in multiple may be found by simply dividing the 
resistance of one lamp by the number of lamps. <A rheostat 
so built up should not be used on ereuits with a potential 
exceeding 125 volts. If the rheostat is to be used on cir- 
cuits of a higher potential it should be made by connecting 
the lamps in series parallel. The resistance in this case 
will be as easy calculated as before. For example: the re- 
sistance of two lamps in series would be 220 ohms, and the 
total resistance of the bank could be obtained by dividing 
220 by the number of series groups in parallel. 

Resistance wire now on the market such as Nichrome 
has a much higher resistance per mil foot than iron wire 
and would be more satisfactory for rheostats than the tele- 
phone wire, but a rheostat made of any of the resistance 
materials now on the market would be more expensive than 
one made of lamps. The lamp bank rheostat would prob- 
ably be more flexible than a home made rheostat of any other 
material, 
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Power Required by Motor Driven Pumps. Ans. Ques. No. 


457. 

The curves given below are based on a pump efficiency 
of 50 per cent and sufficiently close for practical purposes. 
The centrifugal pump is a very inefficient piece of machin- 
ery. While as high efficiencies as 65 or even 70 per cent 
are at times obtained on these pumps it should be borne in 
The effi- 


cieney of the centrifugal pump reaches a maximum when it 


mind that operating conditions are never ideal. 


is driven at the speed and operating under the head for 


which it is designed. Any slight change in these conditions 
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DiaGRamM SHOWING PowER REQUIRED FOR PUMPING. 
always decreases the efficiency. The writer is familiar 
with several installations in the West that were made on 
the basis of a pump efficiency of 65° per cent. These instal- 
lations have nearly all given trouble and actual tests have 
shown that in nearly every case the 1otor was over-loaded. 

A splendid bulletin on tests of centrifugal pumps was 
issued by the experiment station of the New Mexcio Col- 
lege of Agriculture and Mechanic Arts, in 1911. It shows 
the performance of several different makes of centrifugal 
pumps under different conditions of speed, head, ete., and 
is a splendid reference on the subject. It can be obtained 
for the asking if it is still in print. 

Changes Necessary in 2-Wire Generator for 3-Wire Service. 
Ans. Ques. No. 462. 

In answer to problem 462, I would say that a 220 volt, 
2-wire D. C. generator cannot be used to supply a 3-wire, 
110-220 volt lighting cireuit even if lamps of the same size 
are used. It would be possible to use this machine with 


2-WIRE 


or CHANGES NECESSARY IN 
MACHINE FoR 3-WrrRE SERVICE. 


Kia. 2. DracRam 


110 volt lamps provided your lamps are wired two in 
series, but this would necessitate changing the wiring in 
most cases. Care must also be taken that the two lights of 
a series group have the same voltage rating, and that they 
are of the same wattage. 

The accompanying diagram shows how the machine in 
question may be changed to a 3-wire generator by the addi- 
tion of two slip rings and six taps to the armature winding. 
The leads from these two slp rings must be connected 
together through two similar reactanee coils connected in 
series. The writer has frequently made use of old trans- 
formers for this purpose, cutting out the primary and con- 
necting the two secondary coils in series across the leads 
from the A. C. brushes. What is usually the neutral of the 


transformer when in use on A. C. eireuits becomes the 
neutral of the 3-wire system when connected as above. <A 5 
Kya transformer with two 110 volt coils would be entirely 
satisfactory for the machine under consideration. Sueh an 
arrangement would not change the capacity of the D. C. 
generator provided the load is reasonably well balanced. 

It is usually quite expensive to change a machine over 
in this way and it is likely that a standard 3-wire balancer 
set could be bought and installed for the cost of doing the 


work outlined above. F. J. Rankin. (Colo.) 


Arrangement of Lamps for Special Display. Ans. 
Ques. No. 461. 
Editor Electrical Engineering: 

To connect 53, 5 watt, 13 volt lamps to a 110 volt supply 
in 5 banks of 10 lamps in multiple, and one of three in 
parallel as stated in the question, the following resistances 
A resistance of 4.82 ohms, eapable of 
carrying 2.7 amperes, should be placed in parallel with the 
three lamp bank, and a resistance of 8.42 ohms, capable of 
carrying 3.84 amperes, in series with the six banks. The 
loss will be about 160 watts in the two resistances. 

If the lamps can stand a small variation in voltage from 
normal, they might be connected in 5 banks of 9 lamps in 
series, and one bank of 8 lamps in series, across the line. 
The sets of 9 lamps would be operating at about 12.25 volts 
per lamp, and the sets of 8 lamps at about 13.75 volts. 

L. M. Klinefelter. (Colo.) 


will be required: 


Horsepower of Motor to Operate Pumps Under 
Various Heads. Ans. Ques. No. 457. 
Iidiior Electrical Engineering: 

The make of pump is not specified in question 457, there- 
fore no exact efficiency values can be used in the following 
formula. However, it has been found that 63 per cent is 
a very good average value for the efficiency of single stage, 
single suction centrifugal pumps of varying sizes. Using 
63 per cent for the pump efficiency and remembering that 
one gallon of water weighs 8.31 pounds, also that one horse- 
power equals 33,000 ft. Ibs. per minute; we have, 

H. P. = [8.34 & gallons per minute (G) & Head in 
feet (H) ] ~ 33,000 X .63 = .0004 & G & H. 

The above formula does not take into account the friction 
head which varies with size of pipe, number of bends, ete. 
This formula is the one in general use, however, and is aececu- 
For sea water the result 
should be inereased by 1.026. Curves showing horsepower vs. 
head in feet, and plotted with each constant and the other 


rate enough for practical use. 


varying, are given for different values of gallons per minute, 


348 ELECTRICAL ENGINEERING 


August, 1914. 


(Formerly Southern Electrician) 


in the “Standard Handbook for Electrical Engineers,” third 
edition, page 1276. 

Either D. C. or A. C. motors are satisfactory for operat- 
ing centrifugal pumps. For most cases shunt wound D. C., 
and squirrel-cage A. C. motors are suitable; but when start- 
ing conditions are severe, as when starting pump against 
a full discharge head, the compound wound D. C. and phase 
wound A. C. motors should be used. A pump which is used 
to deliver water at various rates is quite liable to overload 
the motor. It is also extremely important that a pump be 
worked as near as possible to the flow for which it was de- 
signed; the efficiency is much higher and the pump will 
give much greater satisfaction. 

Kent’s Mechanical Engineers’ Handbook, 8th edition, 
pages 764-770, contains much valuable data on centrifugal 
Howard R. Smith. (N. J.) 


pumps. 


Changes for Connecting 2-Wire D. C. Machine to 
3-Wire System. Ans. Ques. No. 462. 
Editor Electrical Engineering: 

In answer to V. K. 8.’s question, No. 462, in the June 
issue of Electrical Engineering, the writer will say that a 
220 volt, 2-wire D. C. generator can be successfully used 
to supply a 3-wire 110-220 volt cireuit, in several different 
ways, as follows: 

(Ist) If the system is perfectly balanced, that is if both 
sides have the same number of lamps of the same size con- 
nected between the neutral and the outside wires, then all 
that is necessary is to connect the outside wires to the genera- 
tor as shown in Fig. 1. This system is unsatisfactory, be- 
cause in the first place it is necessary to switch on the same 
number of lamps on both sides at the same time, and second- 
ly, should several lamps burn out on one side, it would 
throw the system out of balance, causing the fewer lamps to 
burn brighter than those on the other side. 

(2nd) The neutral wire may be connected to the middle 
point of a storage battery, the voltage of which is equal to 
the voltage of the generator, in order that each half may 
maintain the voltage desired for the lamps. 
the connections. 


Fig. 2 shows 
Each half of the battery will discharge 
when the number of lamps burning on its side greatly ex- 
ceeds that on the other, and the other side will be charged. 
When the system is balanced, no current flows through the 
battery. The cells must be occasionally inspected to ascertain 
an even discharge. 


Storage 


Fias. 1 anp 2. CONNECTIONS FOR 3-WIRE SYSTEM. 


ADADEDRLEESE 
Choke Co// 


CONNECTIONS FOR 3-WIRE GENERATOR. 
(3rd) This method also answers the second part of 

the question. In this method two slip rings are placed on 

the shaft and each ring is connected to equipotential points 


Fia. 3. 


(two for each pair of poles) on the commutator, or arma- 
ture winding. A choke coil is connected across the two slip 
rings and the neutral wire of the three-wire system is con- 


The E. M. F. be- 
tween the neutral and the outside wires will be practically 


nected to the middle of the choke coil. 
the same. On account the self induction of the choke coil, 
very little A. C. current will pass between the two rings, but 
the D. C. eurrent will readily pass to or from the neutral 


wire. Fig. 3 shows the connections for a 6 pole, 2-wire 
generator. The capacity of the generator is in no way af- 
fected. A. J. Kalinowski. (Colo.) 


Measuring Single-Phase Power From a 3-Phase Cir- 
cuit. Ans. Ques. No 458. 
Kditor Electrical Engineering: 

Since any three-phase meter is two-single phase meters 
in one case, it is evident that any load, inductive or other- 
wise, taken from phases AB or AC will be recorded correct- 
ly. Since the angle of displacement between each potential 
element of the meter and any non-inductive load on phase 
BC is 60 degrees, which gives a power factor of 1%, each 


JI Phose //0 Vo/ts 


Fig. 3. Turee-PHast Meter CONNECTIONS. 
element will measure 1% the current times potential. With 
any inductive load on BC the power-factor will fall below 
1%, one element of the meter will record in a forward diree- 
tion and the other will tend to record backwards, thus 
the reading will be correct. The latter is a case where if 
one of the potential coils should open, the meter would 
record faster than it should. J. G. Longfellow. (Va.) 


Power Taken By Pump Motors. 
Editor Electrical Engineering: 
The writer is employed by a power company that sup- 
ples power for pumping purposes, and uses 2200 volt, 3- 
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phase A. C. motors. All motors have individual meters 
and as I have frequently been asked how much load such 
and such a motor is pulling, I have computed a chart which 
is herewith shown, for direct reading of the kilowatt input, 
timed by the revolution of the meter disk. I find this very 
handy as it saves time and is as nearly correct as can be 
estimated on a rough test for one minute, using a dollar 
watch for timing. 

The table is based upon the following data: 
Speed of ( 5. Amp.) meter 0.8 = K.W. or & 1.07 = H. P. 
Speed of (10. Amp.) meter 1.6 = K.W. or & 2.14 = H. P. 
Speed of (15. Amp.) meter 2.4 = K.W. or & 3.21 = H. P. 
Speed of (20. Amp.) meter * 3.2—= K.W. or 4.28 = H. P. 
Speed of (25. Amp.) meter < 4.0 = K.W. or & 5.36 = H. P. 
Speed of (30. Amp.) meter & 4.8 = K.W. or 6.43 = H. P. 

Example: For a 20 amp. meter, 15 r. p. m. of the disk 
= 15 & 3.2 = 48.0 K.W. per hour, or 15 & 4.28 = 64.4 


Eee 
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| New Apparatus and Appliances | 


Se eee 


A Lineman’s Protective Device. 

A device for the protection of linemen when working 
on high tension circuits has been devised and is being 
successfully sold by the Linemen Protector Company: of 
Detroit, Mich. This device has been approved by the Fidel- 
ity and Casualty Company of New York, by the N. bk. L. 
A. committee on accident prevention in its report at the 
recent Philadelphia convention and being used in large 
numbers by about 550 central stations throughout the coun- 
try. The Public Service Electrie Company of New Jersey 
uses 262, the Philadelphia Electric Company 138, the New 
York Edison Company 158, and the Edison Illuminating 
Company of Detroit, 118. 

The nature of the device as shown in the accompanying 


THe MarsHatt LINEMAN’S SHIELD. 


illustration is simply an extra insulation in the form of a 
rubber trough called by the manufacturers a shield and 
It covers not only “live” wires, 
Rubber handles 


made for easy application. 
but “tie” wires and taps if there be any. 
are provided for applying the shield, arranged in such a 
way that it is always between the hands of the wireman 
and the wires. When in place, a split, hard rubber ring 
clamps the shield firmly to the wire. 

This device is recommended by the manufateurers for 
use on all “live” It is 
in use, however, on cireuits carrying as high as 12,500 volts. 

One company which has used these shields for the past 


circuits not exceeding 10,000 volts. 


six years reports finding them a time saver as well as a great 
protection to the men. In April of 1908 one of their fore- 
men stated that they worked on 4,600 volt 3 phase circuits 
under all weather conditions, and had not found it nesessary 
to eut out any cireuits in order to make taps, or do repairs 
to them, or shut down to move any transformers, during 
the eighteen months which the shields had been in use. 
Prior to their use two men were killed within a year through 
short cireuits while working on the high tension wires. Since 
adopting them they have not had an accident or a man 
burned while using them. 

The manufacturers recommend 4 or 6 
wagon for use on single phase cireuits up to 2,000 volts and 


shields per 


eight per wagon on all other cireuits. It is a good idea 
to carry them in a box in the wagon when not in use, so as 
to afford protection from wet, grease, or mechanical injury 
The shields are made of live rubber, no 
On this 


basis they are not only an economical protection but a thor- 


as far as possible. 
reclaimed rubber being used and cost $35 apiece. 


oughly good investment on which a return will be made in 


loyalty by employes in times of emergency or other trouble. 


Western Electric Company Starts Electric Washer 
Campaign. 

As announced in the June issue of Electrical Engineer- 

ing the Western Electric Company has secured the exclusive 


sales right for the Colon eleetrie washing machine, The 
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make and double break of liberal design with a chain in- 
sulated from the mechanism by a spindle passing through 
the porcelain and preventing its carrying any current. 

The cap is provided with three tongues, each engaging 
a pocket or loop in the shell and when once locked stays. 
In this position the socket will carry the heaviest shade 
made without danger of the shell becoming loose. 


Western Electric 
(WASHER &, WRINGER 


ONLY 2 
OPERATING 
LEVERS 


Xs 
a gt A New Receptacle for High Candlepower Lamps. 
; The present tendency of the illuminating engineer is 
F to replace clusters of small candlepower incandescents, and 
he t= BP\ \ eee A eae other lighting units with a single large base lamp of high 
Bt tigi zips: candlepower. To meet these particular conditions the Bry- 
ant [Electric Company of Bridgeport, Conn., has designed 
puO ROA a new porcelain receptacle which is suitable for the highest 
Sime pl candlepower lamps which have yet been developed. This 
receptacle is approved by the Underwriters Laboratories 
at a rating of 1,500 watts, 250 volts, and provides for the 
Mogul base lamp a receptacle of the same type and design 
tlat experience has proven to be extremely useful for 
medium base lamps. 


OR SPOT CLOTH BELTS OR CHAINS 
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ANNOUNCEMENT 


T 
Central Stations: 


The. well-known CONLON ELECTRIC washing and wringing machine, 
manufactured by the Conlon Electric Washer Company, 1s now marketed by the 
Western Electric Company under the name of 


eS Western Electric 


In this exclusive sales agreement the Western Electric Company, with is Teputation as the maker 
of all the “Bell” Telephones and as the distributor of high quality electrical products, endorses and 
recommends this particular washing and wringing machine. 

Get in touch to-day’ with the house nearest you and secure the agency in your lown, 
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Western Electric Company 7. oar 
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A NEw PorcELAIN RECEPTACLE. 

It may be used with many types of indirect and semi- 
indirect fixtures, as well as for exposed wiring. All live 
parts on the back of the receptacle are sealed in with a 
Tue Western Exectric Company’s WasHer ANNOUNCE- Permanently hard compound which will not be affected by 


MENT. any heat to which it can be subjected in service. 


* EQUIPMENT FOR EVERY ELECTRICAL NEED “Sir rircrecypr” 


accompanying illustration is made from the first page of ee 
New General Electric Single Phase Watthour Meter. 


A single-phase watthour meter, which is said to repre- 
sent a distinct advancement in the design of meters operat- 


a six-page folder explaining the washing machine proposi- 
tion and the sales help that the company is prepared to 
give those who ean handle the retail sales. This service in- 
cludes the furnishing of advertising plans, electros for news- ing on the induction principle, has recently been placed on 
paper advertisements, lantern slides, window displays and the market by the General Electric Company. The features 
street car cards, together with a full line of attractive embodied are high initial and maintained accuracy, microm- 
literature. This literature includes a number of booklets eter adjustments, solid structure, assuring permanent align- 
and folders envelope size and bearing the imprint of the ™ent of working parts, very legible register, easy aceess 
company to whom they are furnished. for inspection and repairs, simple construction, compact 

The campaign is one in which central stations should be © design and neat appearance. The meters are offered self- 
interested, as the washer is well designed, substantial and contained in eapacities of 5 to 300 amperes, 110 or 220 


moderate priced. volts, 2-wire, and 5 to 150 amperes, 220 volts, 3-wire, 25 
to 133 eyeles. 
Ostrander Pull Sockets. The mechanical design of the meter is a marked depar- 


The accompanying illustration shows a new type of pull ture from that heretofore used. The base, or central iron 
socket manufactured by W. R. Ostrander and Co., 22 Dey casting, supports the complete motor element on the inside, 
Street, New York City. The socket mechanism is a double and the damping maguets, bearings and registering mechan- 
ism on the outer or front side. An extension at the bottom 
forms the terminal box. The fact that all working parts 
are rigidly attached to this single integral casting assures 
accurate alignment during operation, while being trans- 
ported, or if necessary, to take apart and reassemble. 

The rotating element consists of an aluminum disk 
mounted on a vertical shaft with a worm cut in the upper 
end, which transmits motion to the worm wheel at the baek 
Tue OSTRANDER PuLL Socket. of the register. The magnetie cireuit is in two sections 
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MLECTRIC Meter WITH COVER 


GENERAL 
REMOVED AND TERMINAL COVER OPEN. 


Fig. 1. NEw 


rigidly fastened together by two punched iron reinforcing 
plates. There are two current poles and one potential pole. 
Three serews hold the entire element in position inside the 
base. The permanent magnet, by means of which the speed 
of the disk is regulated, has two individual magnets astat- 
ically arranged and mounted in a brass shoe. It is sup- 
ported by.a shelf on the main casting and provided with 
micrometer adjustment. the 
draws the magnet out, decreasing the speed of the disk, 
and vice versa. A slotted and knurled thumserew gives 


micrometer adjustment for light load by moving a metal 


Turning’ serew clockwise 
t=) 


punehing laterally under the potential pole in the path 
of the potential flux. Two brass studs project from the 
moulded compound in the terminal box, joined by a small 
brass connection strap, by means of which the potential 
circuit may be opened and any number of meters tested in 
series. 

Two holes punched diametrically opposite in the disk 
prevent creeping or turning on potential alone. The me- 
ters are practically unaffected by variations in voltage 10 
per cent above or below standard ratings. Ordinary varia- 
tions in temperature, small changes in frequency met with 
in lighting cireuits or variations of wave form of generators 
for such service also do not affect their aceuraey appre- 
ciably. A lagging device, consisting of a rectangular cop- 
per punching in the form of a short-cireuited loop and 
attached to the light load plate, compensates the meter for 
inductive loads. It is tested and adjusted at 0.5 power 
factor. The iron case surrounding the electrical element 
protects it from the effects of ordinary external stray fields. 


Thomas A. Edison By an Electric Portrait. 
One of the electrical decorative features at the recent 
convention of the National Electric Light Association in 
Philadelphia, was an electrical portrait of Mr. Thomas A. 
Edison, This 
trait brought out Mr. Edison’s face in a most realistic 


made from his recent photograph. por- 


way, the various colors being faithfully portrayed, such as 


flesh color, hair, collar and tie, and coat. The whole had 


ELEctTRIcCAL Portrait or Mr. EpIson. 


an appearance of being a well illuminated oil painting, 
although carried out in somewhat of a poster effect. 

At the close of the conventior Mr. T. C. Martin pre- 
sented the portrait to Mr. Edison with the compliments 
of the electrical men of the country. The picture was 
made by the Greenwood Advertising Co., under the Tucker- 
Leach patents pending, and is an ingenious piece of work, 
the high lights and shadows being reproduced by reflections 
and re-refleections. The entire: display is made of metal, 


and surrounded with a frame. 


Advertising Stamps Used by Westinghouse Lamp 
Company. 

The Westinghouse Lamp Company is making use of a 
unique advertising novelty in the shape of stamps that call 
attention to the use of mazda lamps. These stamps are 
one and one-half by two inches, printed in colors and will 
While vari- 
ous advertisers have used the scheme in one form or another, 


be used on backs of envelopes, packages, ete. 


the Westinghouse Company is the first electrical firm to 
adopt it. 


LAMP 


WESTINGHOUSE 


ADVERTISING Stamps Usep By 


COMPANY. 
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ALABAMA. 

BIRMINGHAM. Additions to several plants of the Tennessee 
Coal, Iron & Railway Co., are to be made at a cost of approximately 
$85.000. 

DATEVILLE. The Alabama Power Co. is planning to erect a 
hydro-electric development at Cheroflee Bluff on the Tallapoosa River. 
This company also plans to extend its transmission line from Gads- 
den to Huntsville and other towns in the northern part of the tsate. 

GURLEY. The Gurley Light & Power Co. is to rebuild its plant 
recently destroyed by fire. A 40-H. P. engine and 60 K. W. gen- 
erator with boilers and auxiliary apparatus will be used. 

HUNTSVILLE. E. ©. Dillon and others have applied for a fran- 
chise to furnish electricity and natural manufactured gas in Hunts- 
ville. Energy will be purchased from the Chattanooga River Power 
Co., at the Hales Bar development. 

FLORIDA. 

TAMPA. The Stone & Webster Company is to make additions to 

its boiler plant, constructing a new boiler house and smokestack. 
GEORGIA. 

ATLANTA. It is understood that the Georgia School of Technol- 
ogy is to install a power plant for supplying light and power to the 
buildings and for laboratory use. 

CONYERS. The Panola Light & Power Co. is to install a 500 
H. P. unit in its hydro-electric plant. The energy will be transmit- 
ted to Conyers and Lithonia, Ga. 

FITZGERALD. It is understood that the Fitzgerald Water, 
Light & Bond Commission is to install a 500 H. P. engine and 375 
K. W. generator in the early future. W. A. Green is superintendent. 


MILLEDGEVILLE. The Oconee River Mills Co. is to install 
water wheels and electrical equipment in a new power house. Hall 


Bros., Peters Bldg., Atlanta, Ga., and J. N. Eley, of Atlanta, are 
engineers. 
VALDOSTA. The city is to install a 75 K. W. direct connected 


unit and make improvements to their distribution system, construct- 
ing new lines and installing about 500 incandescent and 100 are 
lumps. ©. S. Quarterman is superintendent. 

KENTUCKY. 

OLIVE HILL. The Tygart Electric Co. has been incorporated 
with a capital stock of 08,000 to construct an electric light and ice 
plant. J. A. Maddox and others are interested. 

SHEPPARDSVILLE. The Sheppardsville Electric Light, Ice & 
Water Co. has been organized with a capital stock of $10,000, by 
S. W. Bates, W. E. Ashby and W. P. Lee and others. 

MISSISSIPPI. 

MERIDIAN. The Meridian Light & Railway Co. will erect a 
fireproof engine and boiler room, and install a 500 H. P. boiler. A 
recent explosion destroyed a part of this plant some time ago. W. 
G. Shurgar is architec, of Meridian. 

SOUTH CAROLINA. 

CHARLESTON. The Santee Cooper Development Co. has been 
recently organized to construct a navigable canal between the Santee 
and Cooper Rivers, and the building of a hydro-electric plant at the 
intersection of the proposed water way. 

WALHALLA. The city has voted $6,000 in bonds to construct 
an electric light plant. 


Personals. 


H. A. STRAUSS, consulting engineer of Chicago, has been re- 
tained by the bondholders’ committee of the Alton, Jacksonville & 
Peoria Railway Company to prepare a 
company’s property. 

This valuation to be submitted to the Illinois State 
Public Utilities Commission in connection with the application for 
authorization of re-organization of this company and the issuance 
of stocks and bonds thereunder. 

This will be the first extensive valuation on an interurban rail- 
way submitted to this commission. 

MR. L. S. MONTGOMERY, formerly district manager of the 
Atlanta office of the National Metal Molding Company of Pittsburgh, 
Pa., and later in charge of the Pittsburgh district, has recently been 
appointed Canadian representative of the company, with headquar- 
ters at Buffalo, N. Y. He is now making a trip through the province 
of Quebec, making Halifax, Nova Scotia, and St. Johns, New Found- 
land. Mr. Montgomery has warm friends throughout the 
South whom we are sure wish him every success in his new field. 


complete valuation of the 


report is 


many 


Elbert Hubbard Makes a 


Little Journey to Knoxville! 


The Sage of East Aurora recently spent a day in Knox- 
ville. He went through our plant and saw how we make 
Individuality Signs. In the June issue of The Fra, he 
wrote: 

“In Knoxville they will tell you that the men- 
tion of the State on the envelope is a superfluity, 
just as no well-bred person today speaks of ‘Chi- 
cago, Illinois.’ 

“If you want to see the ‘New South’ at its best, 
go to Knoxville. Here is a city of a hundred thou- 
sand people where the noble discontent prevails. 
Nothing in Knoxville is quite good enough—it 
must be made better. 

“Knoxville is the home of the electric sign. 
Here the Greenwood Company employs a goodlie 
companie of artists who get up original designs 
from which permanent signs are made. The signs 
are made of metal. are fool-proof, and can be 
operated anywhere there is a central station. 
Just to give me a little thrill these sign boys 
made a portrait of me with the help of the electric 
bulbs. There it was—a superb likeness—hanging 
from an arch across the middle of the street. It 
sort of gave me the creeps. Think of the possi- 
bilities of such a thing a few hundred years ago 
as a scheme for collecting revenues and enforcing 
obedience. 

“To make a portrait with the help of electric 
lights is a thing never before accomplished. Let 
the credit go to Knoxville, the home of Indi- 


viduality.”’ 
GREENWOOD ADV. CO. 
KNOXVILLE, - - | TENNESSEE 


Western Factory at Los Angeles. 


Ww. A. ZIMMERMAN, formerly secretary and general manager 
of The Mercury Mfg. Co., has been made director of sales and pub- 
licity for the Buffalo Vehicle Co. 

F. ©. BROWN, formerly district manager for The (hase Motor 
Truck Co., has been made sales manager of the treck department 
of the Buffalo Electric Vehicle Co. 

MR. GEORGE C. ISBESTER, who for the past three years has 
been associated with the New York office of The Rail Joint Company, 
has been given charge of the Chicago Jffice, No. 215 Railway Ex- 
change. 

THE DETROIT INSULATED WIRE COMPANY, of Detroit, 
Michigan, announces the following re-organization: Mr. Joseph H. 
Hunter, presidert; T. @. Splane, vice-president; James Inglis, chair- 
man loard of directors; and C. C. Gray, secretarv and treassucer. 

Mr. Joseph H. Hunt-r, president of the Company was one af iis 
or'giu:.i incorporators, bav'ng served as viee pros'd 1t and genesal 
mariger and succe-ded to the presidency on February 20th, 1:14, 
the y2¢sent prominence of the company ia tte wire field being due 
to his efforts. Mr. Hunter was formerly vice president and general 
manager of the National Cable & Wire Co., and has been identified 
with electrical matters and manufacturing for many years. 

Mr. J. G. Splane, the new vice president, is a Pittsburgher by 
birth, in which city he received his education, being a graduate of 
the University of Pittsburgh. He held a responsible position with 
the Standard Oil interests from 1887 to 1903, and on May 18th of 
that year was elected president of the Pittsburgh & Allegheny Tele- 
phone Company. As a protectory measure on the part of the minori- 
ty stockholders, Mr. Splane and the Hon.” William Flinn were ap- 
pointed reivers for the company on January 10th, 1911, and on 
June 1st, 1914, the property was re-transferred to its stockholders 
and the receivership terminated, Mr. Splane at that time being named 
Managing Director of the company. By reason of his connection as 
director with several manufacturing enterprises, his diversified busi- 
ness experience and his acquaintance in the telephone field, Mr. 
Splane’s association with the Detroit Insulated Wire Company should 
be of great benefit to that company, and such a result is confidently 
anticipated. 

Mr. James Inglis, who becomes chairman of the board of directors, 
has been connected with the company as a stockholder since its 
inception. Mr. Inglis’ business career practically originated with 
the American Blower Company, he being identified with that com- 
pany since early manhood and as its president for the major portion 
of the time, and under his management it emerged from compara- 
tive insignificance to its present pre-eminent position. He is also 
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a director of the National Bank of Commerce and the Michigan 
Savings Bank, was one of the originators of the Detroit Board of 
Commerce and its President from April 1st, 1906, to April 1st, 1907, 
and is also financially interested in and officially connected with a 
number of other going concerns. Mr. Inglis lends to the Detroit 
Insulated Wire Company his broad and well-balanced business ex- 
perience, and while his official connection with the Company is 
largely in ad advisory capacity (his energies continuing to be de- 
voted to the American Blower Co.), it is felt the moral effect of his 
official association with the Detroit Insulated Wire Company 
make for added strength and influence. 

Mr. C. C. Gray, the secretary and treasurer, has had charge of 
its selling activities since September, 1912, and formerly 
similar position with the National Cable & Wire Co. 
Dalgleish is assistant secretary and treasurer. 

MR. J. G. ROHRMAN has been appointed district sales agent of 
the Western Conduit Company of Youngstown, Ohio, with offices at 
1513-14 Healey Bldg., Atlanta, Ga. Mr. Rohrman will also act as 
sales agent of the Youngstown Sheet and Tube Company of which the 
Western Conduit Company is a subsidiary. The latter company is 
well known as miners of ore and coal and manufacturers of pig iron, 


will 


held a 
Mr. OW, G: 


the Atlanta office, and include full 
sizes of % inch to 20 inches and genuine wrought iron pipe in sizes 
of from *% to 12% The latter as the ‘‘Star’’ 
brand in both black and galvanized grades. New process galvanized 
painted and galvanized, and black and galvanized flat 


weight wrought steel pipe in 


inches. is known 


roofing sheets, 


sheets in both steel and genuine old fashioned puddled iron are 
handled. This company also produces a complete line of wire 
products, such as standard wire nails and staples, galvanized and 
painted barbed wire, ‘‘Buckeye’’ woven wire fencing and kindred 
lines. The conduit line consists of electro-galvanized and _ black 
enameled known under the trade name of ‘‘Buckeye,’’ supplemented 
by a line of armored conductor known as ‘‘Realflex,’’ a new cable 


possessing features of flexibility, durability and ease of installation 


for interior work. 
The southern territory covered through the Atlanta office will 
include Georgia, Alabama, Florida, North and South Carolina and 


Eastern Tennessee. Mr. Rohrman comes to the south with an in- 


timate knowledge of the steel business, having spent his 
entire career in this line of work and having been connected with 
LaBelle Iron Works and Carnegie Steel Company before joining the 


iron and 


organization of the Youngstown Sheet and Tube Company. All 
open hearth and Bessemer steel with extensive works at Youngstown, products of both companies he represents will be handled through 
Ohio. All the products of both companies will be handled through jobbers and through the regular channels of the trade. 
. e 
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@ You have mighty few customers whose window displays are not kept fresh and attractive with new goods 


and new arrangements of goods. 
window signs. 


“add the ADSIGN to your line,”’ 


@ But you have a LOT of customers who continue to use the same old 


q It’s because YOU haven’t made them SEE “ADSIGN”’ advertising. 


q As soon as you 


and advertise the ADSIGN WITH AN ADSIGN, a lot of doors in your 
town will do more swinging AND YOURS WILL BE ONE OF THEM! 


@ You’ll do well to handle a sign 


of the best possible construction—materials and manufacture both considered. Besides, the ADSIGN sells at 


a price within the reach of small stores. 


Every merchant in town is a prospect for you. 


Agents wanted everywhere. 


The National Adsign Manufacturing Co., 


Chicago 


°. 
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Aeroplanes—Miniature. 
Rittenhouse Co., A. E. 


Air Compressors. 
Allis-Chalmers Mfg. Co. 


Alarms. 
Western Electric Co. 


Ammeters and Voltmeters—(See 
Instruments—HElectrical.) 


Annunciators. : 
Connecticut Tel. & Elec, Co. 
Western Electric Co. 


Armatures—Repaired. 
Chattanooga Armature Works. 
Oliver Electric & Machine Co. 


Asbestos—W ood 
Johns-Manville Co., H. W. 


Batteries—Dry. 
Central Tel. & Elec. Co. 
Electric Supply Co. 
Johns-Manville Co., H. W. 
Turner Elec. Supply Co. 
Western Electric Co. 


Batteries, Storage. 
Jewel Elec. Co. 


Bells. 
Central Tel. & Elec. Co. 


Connecticut Tel. & Elec. Co 
Western Electrie Co. 


Blowers. 
Leiman Bros. Co. 


Bonds and Stocks. 
Electric Bond & Share Co. 


Boosters. 
Westinghouse Elect. & Mfg. Co. 
Boxes—Cutout. 
Adam Electric Co., Frank. 
Central Tel. & Elec. Co. 
Columbia Metal Box Co. 


Boxes—Fuse. 
D & W Fuse Co. 
Detroit Fuse & Mfg. Co. 
Johns-Manville, H. W. 


Boxes—Meter. 
Adam Electric Co., Frank. 
Appleton Electric Co. 
Hart Mfg. Co. 


Boxes—Outlet and Junction. 
Frank Adam Electric Co. 
Appleton Electrie Co. 
Central Tel. & Elec. Co. 
Columbia Metal Box, Co. 
Cutter Co., The George. 
D & W Fuse Co. 
Johns-Manville Co., H. W. 


Boxes—Meters and Service. 
Johns-Manvyille Co., H. W. 


Brushes—Motors and Generators. 


Cutler-Hammer Mfg. Co. 
Dixon Crucible Co., Jos. ; 
Holmes Fibre-Graphite Mfg. Co. 
U. S. Carbon Co. 


Bus Bar Supports. 
Delta-Star Elec. Co. 


Elec. Engineers Equip. Co. 
Cabinets. ? 
Frank Adam Electrie Co, 


Columbia Metal Box Co. 
Trumbull-Vanderpoel Elec. Mig. 
Co. 
Cable—Aerial Power—(See Wires 
and Cables.) 


Cable End Bells 


Electrical Engineers’ Equip. Co. 


Cable—Insulated. 
Okonite Co., The 


Cable Junction Boxes. 


Standard Underground Cable Co. 


Cable—Steel Taped. 
Simplex Wire & Cable Co. 
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CLASSIFIED INDEX 


Cable—Submarine and Lead- 


Covered. 

Belden Mfg. Co. 

Central Tel. & Elec. Co. 

Hazard Mfg. C. 

Indiana Rubber & Insulated 
Wire Co. 

Moore, Alfred F. 

Ckonite Co., The 

Rome Wire Co. 

Simplex Wire & Cable Co. 


Standard Underground Cable Co. 


Cable—Underground. 
Okonite Co., The 


Cahie Taps. 
Dossert Co. 


Cable---Telephone. 
(See Wires and Cables.) 


Car Heaters—HElectric. 
Simplex Elect. Heating Co. 


Carbons—Arc Light. 


Electric Supply Co. 
Turner Elee. Suvply Co. 
U. S. Carbon Co. 


Carbons—Brushes. 


Dixon Crucible Co., Jos. 
U. S. Carbon Co. 


Chandeliers, 


Edwards, W. S. Mfg. Co. 
Johns-Manville Co., H. W. 


Circuit Breakers, 
Cutler-Hammer Mfg. Co. 
Cutter Co. 
General Electric Co. 
Westinghouse Elect. & Mfg. Co. 


Clamps—Ground Connection, 
Appleton Electrie Co. 
Belden Mfg. Co. 


Cleats—Fiber, 
Blake Signal & Mfg. Co. 


Coils—Armature and Field. 
Chattanooga Armature Works. 
D & W Fuse Co. 

Oliver Electric & Machine Co. 


Coils—Choke. 
Railway & Industrial Eng. Co. 


Coils—Induction. 
Western Electric Co. 


Coils—Spark, 
Western Electric Co. 


Condensers. 
Allis-Chalmers Mfg. Co. 
Westinghouse Elect. & Mfg. Co. 


Conduit Fittings. 
Appleton Electric Co. 
Central Tel. & Elec. Co. 
Cope, T. J. 
Electrical Eng. Equip. Co. 
Western Conduit Co 


Conduit—Flexible. 
Central Tel. & Elec. Co. 
National Metal Molding Co. 


Conduit—Rigid. 
Central Tel, & Elec. Co. 
Enameled Metals Co. 
Gest, G. 2 
Johns-Manville Co., H. W. 
National Metal Molding Co. 
Western Conduit Co. 


Conduit Threaders. * 
Oster Mfg. Co., The 
Conduits—Underground. 
Gest, G. 
Johns-Manville Op-; Es We: 
Connectors—Insulated. 
Dossert & Co. 
Hart & Hegeman Mfg. .. The 
Paiste Co., H. T. 


Construction Material. 
Central Tel. & Elec. Co. 
Electric Supply Co. 
Turner Elee. Supply Co. 


Controllers. 
Allis-Chalmers Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Simplex Elect. Heating Co. 
Westinghouse Elec. & Mfg. Co. 


Cooking Apparatus—Electrical. 
(See Heating Apparatus—Elec- 
trical.) 
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THE NORTON 


(D’Arsonval Type) 


SWITCHBOARD INSTRUMENTS 


NORTON 
Instruments 
represent 
QUALITY, 
ACCURACY and 
DURABILITY 


Prompé 
Service and 
Satisfaction 
Guaranteed. 
It will pay 
you to write 
for Discounts. 


Norton Electrical Instrument Co. 
MANCHESTER, CONN., U. 8S. A. 


Cords, 
Moore, Alfred F. 
Samson Cordage Works. 


Standard Underground Cable Co. 


Cord—Flexible. 
American Elect. Works. 
Belden Mfg. Co. i 
Central Tel. & Elec. Co. 


Marion Insulated Wire & Rubber 
Co 


Okonite Co., The 
Samson Cordage Works. 
Simplex Wire & Cable Co. 


Cord—tTelephone. 
Belden Mfg. Co. 
Moore, Alfred F. ] 
Simplex Wire & Cable Co. 


Cord, Trolley. 
Samson Cordage Works. 


Counters—Revolution, 
Belden Mfg. Co. 


Crane Motors. 
Westinghouse Elec. 


Cross-Arms. 
Central Tel. & Elec. Co. 
Southern Exchange Co., The 
Turner Elee. Supply Co. 
Western Electric Co. 


Cut-Outs. 
Brady Elec. & Mfg. Co, 
Bryant Elec. Co. 
D & W Fuse Co. 


Cut-Outs—Are. 
Fort Wayne Electric Works. 
Dynamos and Motors (Second- 
Hand.) 
Oliver Electric & Machine Co. 


Electric Fixtures. 
Adam Electric Co., 
Beers Sales Co. 


Electric Light Plants—Small. 
Schug Elec. Mfg. Co, 


Frank 


Electric Signs—(See Signs). 


Electric Sign Flashers— (See 
Flashers—Electric Sign). 


Electric Vehicles. 
General Vehicle Co., Inc. 


Electro-Magnets, 
Cutler-Hammer Mfg. Co. 


& Mfg. Co. 


Sane 


Engines—Gas and Gasoline. 


Allis-Chalmers Mfg. Co. 
Westinghouse Mach. Co. 


Engines—Steam, 


Allis-Chalmers Mfg. Co. 
Westinghouse Mach. Co. 


Engineers—Consulting. 
Arnold Co., The 
Barrett & Fisher. 
Byllesby, H. M. & Co. 
Cooper, Hugh L. & Co. 
Dixon-Smith Engineering Co. 
Fryer, Roy C. 
Humphrey, C. W. 
Jackson, D. OC, and Wm. B. 
Pillsbury, Chas. L. 
Sanderson: & Porter 
Spiker, William C. 
Stone & Webster Engineering 

Corporation. 

White & Co., J. G. 
Woodmansee & Davidson, Ine. ° 
Zimmerman Co., Be 


Fans—Exhaust. 
Western Electrie Co. 
Westinghouse Elect, & Mfg. Co. 


Fan Motors. 
Central Tel. & Elec. Co. 
Eck Dynamo & Motor Co. 
Electric Supply Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Robbins & Myers Co. 
Turner Elec. Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Fibres. 
Johns-Manville Co., H. 
Standard Weasere tad Cable Co. 


Financial. 
Electric Bond & Share Co. 


Fire Extinguishers. 
Pyrene Mfg. Co. 
Fixtures—Lighting. 
Adam Electric Co., Frank 
Cutter Co., George 
Edwards, W. S. Mfg. Co. 
Electric Supply Co. 
Johns-Manville Co., H. W. 
National Electrical Supply Co, 
Turner Elec. Supply Co. 
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Europe’s War and American Business. 

Just as the business interests of this country have 
reached a point where they begin to see the hght through 
a long period of cloudy legislation, along comes an inter- 
national disturbance in the shape of war involving practi- 
cally all Europe and foreign trade. This war is now re- 
garded as an awful tragedy, which, if prolonged, will prob- 
ably change the map of Europe, waste billions of dollars 
and cost millions of lives. Some of the bad effects fol- 
lowing the declaration of war among countries commer- 
cially close together are beginning to be felt in this country 
and the final results of the trouble are variously viewed, 
depending upon the state of mind and interests of the 
prophet. As far as the electrical industry goes, one author- 
ity who is associated in an executive capacity with one of 
our largest manufacturing companies, sees in the war a 
chance for American manufacturers to overtake the Ger- 
mans and to profit largely by the orders whieh will neces- 
sarily be diverted to this country on account of the war. 
This opinion is being confirmed by the orders that are said 
to be already coming in. This same authority further pre- 
dicts that in case the war lasts two years, German electrical 
manufacturers will drop out of competition with American 
firms for at least ten years. 

With a confidence in American business that. it justly 
deserves, a relief from further tinkering with the basis on 
which our main lines of commercial activity can be pro- 
moted, we can see no reason why, with good crops and in- 
creased facilities for handling and working the money of 
this country, that all lines of business, including new elec- 
trical construction and extensions to present operating sys- 
tems in this country should not go on in at least. as satis- 
factory a manner as in the past year or so—an activity 
which as far as the South goes, we enter .no complaint 


against. 


Present Day Lighting. 

When we look back over 35 years of lighting progress, 
since the invention of the incandescent lamp and view the 
development as a whole, a series of accomplishments are 
Yet 
when we become analytical and examine the steps of this 


surveyed and their benefit to humanity is realized. 


development, a marked period of results appears as one 
great hump on the upward eurve of achievements followed 
by a series, the one towering above the other and all cred- 
ited to the past six or seven years or that time since the 
discovery that the art of illumination obeys definite scien- 
tific laws. In the formulating and applying of these laws, 
so as to secure results economically, light sources have un- 
dergone a decided evolution until they are now a fairly 
definite quantity. While it has taken years to learn that 
the carbon filament lamp could never be made sufliciently 
efficient for extensive use, many things have been learned 
among these things 


during this development. Foremost 
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are ways and means to secure and use light from the other 
more efficient types of light sourees taking the place of 
the carbon lamp, so as to successfully meet the increasing 
demand for light on a cost basis that is fair to the current 
producer and the current user. 

The great army of users of electric light at the present 
time demands high quality at low cost, yet few indeed even 
know the details of the evolution making such possible— 
how the light producing filament was conceived, developed 
and placed within their easy reach. Such names as Sir 
Humphrey Davy, Foucault, Wright, Maxwell, Brush, Thom- 
son and Houston mean nothing at all. Not until the name 
of Thomas A. Edison is mentioned does any real appre- 
ciation become evident, for to him has been generally given 
the credit for producing the first commercially practical 
ineandescent lamp, a condition that has been largely brought 
about through Edison’s far-sightedness and appreciation 
of the field for incandescent lighting and his work in making 
possible machines and distribution systems for the operation 
of such lamps. 

Today the problems of power generation and distribu- 
tion and consequently one of the difficulties in application 
of lighting units, are well in hand. This situation has been 
brought about not by any single individual, but groups of 
individuals, men who have risked millions of dollars and 
stood back of manufacturing organizations. To these men 
belongs the credit for much if not all of the development 
we have noted, a development which now calls for the 
operation of more than 6,000 central generating plants 
capable of handling a yearly increase of lghting load 
equivalent to 100,000,000 sixteen-candlepower lamps, more 
than one lamp per capita of population of this country. 
As a point in development it is interesting to know that 
of the number of incandescent lamps made and sold during 
1913, about 60 per cent were tungsten units. 

To the manufacturing companies also belongs the credit 
for making possible what we know today as satisfactory 
illumination and developing same into a real science. Not 
until a marked advance had been made in methods of lamp 
manufacture and the application of light units after well 
worked-out scientific methods, did we hear of an illumi- 
nating engineer, or dream of an organization such as the 
Illuminating Engineering Society, which has now come to 
mean so much to the cause of good lighting, and regarded 
as an impartial promotor of the principles on which satis- 
faetory and efficient illumination must be based. 

In 1879 we started with the incandescent carbon filament 
lamp with a current consumption of about 7 to 8 watts per 
candle power, a life of about 40 hours, and a Jamp cost 
of from $1.50 to$1.75 for a 16-candlepower size. In the 
early 80’s the 16-candlepower lamp was improved to what 
was known as the “8 to the horsepower” type with a gradual 
improvement taking place during the next 28 years, re- 
sulting in the production of carbon and metallized filament 
lamps of from 3.5 to 2.5 watts per candlepower, or on the 
basis of the old rating, “15 to the horsepower.” As the 
result of developments during the past six years we have 
the tungsten filament lamp with an efficiency of from 1.0 
to 0.5 watts per candlepower. Thus a sixteen candlepower 
tungsten lamp of today if rated on the old basis would be 
“38 to the horsepower,” and with the same wattage per 
candlepower as required by Edison’s first lamp would last 
50,000 times as long, or in other words the present unit 
may be said to be 50,000 times as good. 

In point of progress in lamp manufacture, the develop- 


ment of the year is represented by refinements and stand- 
ardization of processes and in the perfection and commer- 
cial production of the so-called “half-watt or high efficiency 
tungsten lamp” in 1,000, 750, 500, 400, 300 and 200 watt 
sizes for use on all commercial circuits with proper design 
of fixtures and reflectors. The last two sizes were an- 
nounced just before this issue went to press, and elsewhere 
in these columns the lamps and their applications are dis- 
cussed. 

As regards refinement and standardization of tungsten 
lamps in average sizes, it is now recognized that there is 
no economy and that there is an actual loss to both the 
customer and lighting company, when lamps are operated 
under the voltage for which they were intended. In line 
with these facts, therefore, and to conserve the interests 
of the lighting company and its customers, manufacturing 
companies have now abandoned the three voltage rating 
label, substituting a label with a single voltage. This single 
voltage corresponds with the high operating efficiency of the 
three voltage label. With proper attention paid to cireuit 
voltages by the lighting companies, good lamp efficiency is 
now practically certain, this being the result of an improved 
quality of tungsten wire and ability to handle the Jamp 
filament with greater accuracy than heretofore. 

While it was believed at the time of the conception of 
the one-half watt lamp in its large sizes that it would take 
over the street lighting field, this scare has blown over, for 
*t has created new fields in which it seems equatiy as well 
suited, such as park illumination, exterior entrance illumi- 
nation for theaters, amusement parks and the like. In these 
felds it'is believed that it will be more rapidly inéroduced 
for the reason that no present apparatus must be replaced. 
and on account of the basis it furnishes for competing with 
gas ares. While this type of lamp is certain to be a dan- 
gerous competitor of the electric are lamp, the field for 
the are lamp is far from hopeless with improvements in 
design that are now being made. 

To comment, except in a general way, on the tendencies 
of any field of lighting at the present time, with develop- 
ments in lighting units and systems following in such rapid 
succession, would be mere guess work, especially in light 
of a statement by a well known authority which says, “I 
almost hesitate to tell you what the actual efficieney—or I 
had better say inefficiency—of lighting is, even at the pres- 
ent time. If we should assume an ideal lamp such that all 
the energy we put into it comes out in light, and in that 
form which would be most efficient, then on that basis, the 
most efficient tungsten lamp of the present day would only 
measure 5 or 10 per cent. The other 90 per cent of the 
energy is lost so far as light is concerned, and I have to con- 
fess that the prospect is not what one would eall cheerful 
of getting much more out of it.” 

In spite of these facts, there are a few things certain, 
namely, that the cause of good lighting is advancing more 
rapidly than ever before; that more light is being secured 
for the same expenditure of money than ever before; that 
lighting conditions in connection with industrial operations 
are receiving more attention than ever before; that the effect 
of light intensity and direction on the eye is being prop- 
erly considered, and in short, light is being used more 
efficiently than ever before in all fields on account of an 
increased knowledge of requirements and available ap- 
paratus. All this is being brought about through the com- 
bined efforts of manufacturers of lighting apparatus, en- 
gineers, architects and central station companies. 
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The High® Efficiency 


Tungsten Lamp and 


Its Application 


BY A. L, POWELL, ILLUMINATING ENGINEER, EDISON LAMP 
WORKS OF G. E. COMPANY. 


Features in Connection With Development and Ap- 
plication of the Newest Lighting Unit. 


T a meeting of the American Institute of Electrical 

Engineers, held in New York, October 10, 1913, a 
paper was presented by Messrs. Langmuir and Orange which 
outlined and discussed certain radical changes and improve- 
ments in the construction of ineandescent lamps. Since 
then the features mentioned have been incorporated in the 
commercial product of the leading lamp manufacturers, 
and the new type lamp is being used in considerable num- 
bers throughout the country. 


Fie. 1. Tue Hiew Errictency TuNGsTen LAMP. 


Although the high efficiency types of lamps were made 
in the laboratory over a year ago, further investigation was 
necessary before the lamps were ready for the market and 
in regular factory production. The 750 and 1,000 watt 
multiple and a number of street series lamps were an- 
nouneed on March 1, 1914. Since then other sizes have been 
developed, and the following are now standard: 


DATA ON STANDARD HIGH EFFICIENCY TUNGSTEN LAMPS 
FOR MULTIPLE (105 TO 125 VOLT) CIROUITS. 
1 


o ol 
N ct H 
Cte ¢ let tee ede oA, Base 
Pe Cet be Sites Cf aw een 
reap [eter a a Reig 2” limon meting & 
eel e7] eA) sr | ges) wee 
Amiel Sl mad a a bed 
00 .80 -30 3% 7% 5 vs Med. Screw Skt. 
300 -78 8-35 4% 8% 6% Med. Screw Skt. 
400 75 8-40 5 10 % Mogul Screw. 
500 70 8-40 5 10 7 Mogul Screw. 
750 60 8-46 5% 13 9% Mogul Screw Skt. 
1000 “56 8-52 6% 13 % 9% Mogul Screw Skt. 


* Distance from base contact to center of filament barrel. 


SIZES OF SERIES HIGH EFFICIENCY UNITS. 
5.5 amps., 60, 80, 100, 250 and 400 e. p. 

6.6 amps., 60, 80, 100, 250, 400 and 600 e¢. p. 
7.5 amps., 60, 80, 100, 250, 400 and 600 ¢. p. 
15 amps., 400 c. p. 

20 amps., 600 and 1,000 ec. p. 


These lamps operate at various efficiencies, depending on 
the amperage and candle power. As a general statement, 


for a given amperage, the higher the candle power the bet- 
ter the efficiency, for there is less cooling effect produced by 
the heavy leading-in wires. For a given candle power, the 
higher the amperage the better the efficiency, for with the 
larger wire the proportionately less heat is taken up by the 
gas convection currents. The 15 and 20 ampere lamps are 
intended for operation on standard series cireuits using’ an 
individual compensator for each lamp, stepping up the 
current to the required value. 

The higher efficiency lamps have all the good features of 
the vacuum type lamp, for they operate equally well on 
alternating or direct current. They may be burned in any 
position, although since such deposit as oceurs settles above 
the filament, it is generally desirable to use the lamp in a 
pendent position. The life tests indicate a parallel perform- 
ance; that is, the lamps seldom fall to 80 per cent of the 
candle power in their rated lives, and the average candle 
power for 1,000 hours’ burning is well over 90 per cent. 

Although the filament operates nearer its melting point, 
severe service tests seem to indicate that there is no more 
danger of burn-outs through over-voltage than with the for- 
mer types. The coiled filament, acting as a spring, serves to. 
take up any shocks and makes a particularly sturdy lamp. 

The filament being confined within a smaller space than 
in the vacuum lamp, a somewhat different distribution of 
light is obtained. A characteristic distribution curve of the 
1,000 watt lamp, clear and without reflector, is shown in 
Fig. 2. The ratio of ‘mean spherical to mean horizontal 
candle power, or spherical reduction factor, is higher than 
heretofore, being about 88 per cent. 

The new lamps possess marked advantages, as follows: 
(1) Higher efficiency or greater light output per unit of 
power input. (2) A whiter light, due to the higher filament 
temperature, approaching theoretical black body values. 
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(3) More powerful than before, and yet not requiring ex- 
treme bulb sizes. (4) A more concentrated filament, per- 
mitting more accurate reflector designs. 
REFLECTORS FOR HIGH EFFICIENCY TUNGSTEN UNITS. 
Auxiliary devices have been developed by most of the 
leading manufacturers for use with these lamps, taking into 
aeeount the proper location of the light center, and, with the 
larger sizes, providing adequate ventilation. This feature is 
important, for a large amount of energy is liberated, prin- 
cipally in the form of heat. 
The 400 and 500 watt multiple 


Jamps are applicable in the reflectors previously used with 


For Direct Lighting. 


these sizes of lamps, as they have the same light center 
length. In the case of diffusing glass units, precautions 
should be taken that the material is sufficiently dense to give 
adequate diffusion, as the intrinsic brightness of the filament 
is considerably greater than heretofore. 
flector the angle of cut-off should be quite low in order to 


In any open re- 


prevent the light source from being visible. 

Porcelain enamel industrial reflectors are available in 
bowl, dome and angle types for the various sizes. This 
finish is desirable, as it withstands the heat and suffers on 
depreciation through long service. Prismatie bowl-shaped 
reflectors are listed, and are naturally very efficient, as with 
the small filament area accurate design is possible. Many 
designs in the larger sizes of opalescent bowl reflectors are 
directly applicable, and moulds have been developed for 
special 750 and 1,000 watt reflectors. 

Probably the greatest variety of units is found in the 
enclosing type. Opaleseent balls of various sizes, with and 
without external reflectors, with plain and ornamental hous- 


ings, are available, meeting almost any condition of out-of- 


doors service. Most of these have ample provision for ven- 
tilation and furnish protection against the weather. 
sell-shaped, two-piece, opal glass fixtures of several 
patterns are on the market, which give quite satisfactory 
light distribution, due to the fact that the upper half is 
usually of a dense glass, acting as a reflector, while the 
lower portion is of a light density, acting as a diffuser. 

The prismatic enclosing unit consists of a pressed pris- 
matie bowl as the upper section, and a satin finish bowl 
with prisms on the inside covering the mouth of this. This 
is the most efficient of all the enclosing devices, and is use- 
ful where a high utilization is required. 

For Indirect Lighting. The one-piece mirrored indirect 
unit is listed for the new lamps with specially designed re- 
flectors. These are equipped with various decorative hous- 
ines or ornamental casings, complying with the require- 
ments of the different periods of architecture. The porce- 
lain enamel steel indirect units are generally applicable 
without change, as they act by diffuse reflection; the change 
in filament position from the old to the new lamp is not 
serious. There is no special precaution necessary against 
heat, as this finish withstands high temperatures. 

For Semi-Indirect Lighting. The deep, dense, opales- 
cent glass dishes are generally suitable, provided the fixture 
used is wired with sufficient capacity to meet the demands 
of the heavy current. The socket should not be tightly en- 
closed by a decorative husk, in order that the air may cir- 
culate about the base of the lamp. The leaded art glass 
semi-indirect dishes are especially well suited, as the ma- 
terial is quite dense, and large enough units can be built 
up so that they will appear in good architectural propor- 
tions on the wide spacing necessary with the larger size 
lamps. 


Iiq. 3. 
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(1) Nigut Virw or Luna Park, Coney Isuanp, N. Y. 
TION BY 750 AND l,000 Warr TunasTeN Lamps, 
Wuire City Park, Cuicago, Itt. 


(3) Wuire City ParK, Curcaco, Iu. 


(2) Luna Park, Coney Isuanp, GENERAL ILLUMINA- 
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Fic. 4. (1) Nieut View or Sranparp Tennis Court 
Ligutina Layout. {2) Day PHoro or TENNIS CouRT 
ILLUMINATED BY 12-400 Watr Hien Erricrency Tune- 
STEN LAMPS. 


A very efficient semi-indireet fixture consists of a pris- 
matie bowl reflector inverted within a light density, white 
elass stalactite. broad distribution of 


light, and since but a small percentage of the light is trans- 


This gives a very 


mitted through the inner refleetor, the outer casing is not 
unduly bright. 
For Street Equipment. The standard, radially fluted, 


porcelain enamel reflector is applicable with the smaller 
size and gives a wide spreading of the light. It should not 
be used with the higher candle power lamps, as it is neces- 
sary to provide some diffusion and also protection against 
weather. 

An almost ideal device is the concentrie porcelain enamel 
diffuser, with a refractor about the lamp. This refractor 
consists of two pieces of prismatic glass welded together 
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BuitpinG Front Ligutine Wire 750 Wart Tunc- 
sTeN LAMPS. 


Fig. 6. (1) DTyapvisaste Metuop or ENTRANCE LIGHTING. 
(2) “RovugH Rivers,” Coney Isuanp, N. Y., SHOWING 


1,000 Warr Tunesten Lamps in WeatHer-PRooF Fir- 

TINGS. 
with the ridges on the inside. One set of prisms is vertical 
and one horizontal. The first set reduces the intrinsic bril- 
lianey, and the second, or refracting set, is designed to 
coneentrate the light at 80 degrees. The outside of the re- 
fractor is smooth, and no dirt of any sort can reach the 
prisms. The small filament of the new type lamps makes 


it easy to get astonishing results from such an equipment. 

For instance, a standard series lamp operated at 100 
horizontal candle power when bare produces over 200 candle 
power at 10 degrees below the horizontal when equipped 
with the apparatus just deseribed. There is plenty of light 
below the unit, and everyone conyersant with the subject of 
hghtinge knows that for most conditions a maximum 
candle power of 10 to 15 degrees below the horizontal is 
most desirable. 


A number of designs of upright ornamental enclosing 


street 


globes are on the market for use with various sizes of lamps. 
These, combined with east iron or econerete posts, make the 
so-called “white-way” lighting economical and attractive. 
Fixtures are listed for the larger lamps which resemble 
are lamps in appearance. Enclosing globes of different con- 
tours and external reflectors are standardized, as are also 
different sizes of metal housines covering the socket and eut- 
out. In the ease of the 20 lamp, 
is placed within the casing which earries the receptacle. 
APPLICATIONS OF THE HIGH EFFICIENCY TUNGSTEN LAMP. 
In the following examples of 


amp. the eompensator 


installations an attempt 
has been made to pick out typical views of the various fields 
to which the high efficiency lamp is especially applicable, 
and also to illustrate the use of different reflecting devices. 
It would be entirely too extensive a proposition to show and 
diseuss all possible combinations. It is to be hoped that 
these few cases will serve their purpose in suggesting to the 
reader the kind of serviee to which these lighting units are 


especially well suited. 
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Amusement Parks. A very high intensity of lighting 
exists here, and the new lamps, with their large flux of light 
and high brightness, fit in especially well with the general 
scheme. The lack of maintenance trouble is a good fea- 
ture, for the electricians employed about such a place are 
kept sufficiently busy with apparatus troubles and have but 
little time to attend to lighting. Two night photographs of 
Luna Park, Coney Island, are shown in Fig. 3. This 
very famous seaside resort utilizes over 80—750 and 1,000 
watt lamps. The standard equipment consists of a 
spherical, opalescent glass, diffusing ball and weather-proof, 
ventilated socket covering. The first view shows the ap- 
pearance of the park with these lamps and all the decora- 
tive lighting turned on. The other view, taken across the 
lagoon, shows the effect produced by the large lamps alone, 
as practically all of the outline lighting is extinguished. 

Another amusement park, White City, Chicago, is shown 
in Fig. 3. In the background of Fig. 3—(3) the “Maid of 
the Mist” (a scenic ride) may be seen illuminated by 
4—1,000 watt lamps. These are equipped with a fitting re- 
sembling are lamp easings, utilizing a diffusing glass globe 
and external reflector. The “Roller Coaster” in this park, 
shown in Fig. 3—(4), is brightly hghted by 12—1,000 watt 
lamps with equipment similar to that just outlined. 
lamps with equipment similar to that just outlined. 

Tennis Courts and Athletic Fields. A great deal of in- 
terest is now being evinced in the artificial lighting for out- 
of-doors sports. This is becoming more and more practical 
through the increased efficiency of the light source. The 
writer has discussed tennis court lighting a number of times 
in the technical press, and the general features need not be 
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Fig. 7. 
Inpvirect UNITS. 
GREENHUT Store, New Yor«K Crry. 


(1) Semi-Lyprrect Intumination as APPLIED TO A THEATER LOBBY. 
(3) THe Dintng Room or THE Wrnpsor Horet, WHEELING, W. VA. 
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repeated. The high candle power lamps are being utilized 
in a variety of arrangements for night tennis playing. Some 
courts are equipped with 4—1,000 watt lamps in bowl- 
shaped steel reflectors, suspended in a row, high over the 
center of the court. Others use 8—750 watt lamps in angle 
steel reflectors on posts at the sides of the court. 

A day view of an arrangement which is very satisfac- 
tory is shown in Fig. 4—(1). Here 12—400 watt high effi- 
ciency lamps are used in porcelain enamel angle steel reflect- 
ors. These are suspended by weather-proof hangers from 
messenger cable. The lamps are about 14 feet above the 
ground and 6 feet back from the side lines. A night view 
of this court is to be seen in Fig. 4—(2). Plenty of light is 
provided on the surface of the court and well up in the air, 
so that the highest lobbed balls never pass from sight. 
Illumination tests indicate a very even distribution of light, 
using this system, and surprisingly fast tennis is possible 
under the artificial lighting. 

Building Exteriors. These may be illuminated in two 
ways: By projected light or by lamps suspended from the 
building itself. The first method is very striking, particu- 
larly where the bright building is contrasted against a dark 
background. When the light is properly applied, the strue- 
ture stands out in dignified relief. The standard high effi- 
ciency lamps, with their semi-concentrated filaments, ean be 
used in parabolic shaped reflectors to produce quite pow- 
erful beams. Other lamps are manufactured with filaments 
especially concentrated, which, in true parabolic reflectors, 
become intense searchlights. A number of such equipments 
may be located inside of or on the roofs of adjacent build- 
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ings and the light trained on the structure to be illuminated. 
A little experimentation will show the proper placement of 
the light sources and the amount of light required. This 
last factor will, of course, depend on the color of the build- 
ing and the intensity of illumination in the vicinity. 


Display front lighting, while not quite as high class as 
the lighting from concealed sources, has considerable adver- 
tising value. The crowd will involuntarily be drawn to the 
neighborhood of the bright lights. It is simple and inex- 
pensive to install this type of lighting. 

An installation typical of the smaller building is shown 
in Fig. 5—a motion picture house at Atlantie City, N. J. 
Two 750 watt lamps in spherical enclosing globes with 
weatherproof housing are hung at the end of long pipe 
brackets, brightly illuminating the face of the structure and 
the attached signs. 

On the Commonwealth new fish pier at Boston, a total 
of about 50—750 watt lamps are required for the exterior 
illumination. These are fitted with ornamental weather- 
proof fixtures with opalescent glass diffusing globes. Not 
only is the architecture of the building visible, but the 
driveway and adjoining streets. are well illuminated. 


Entrance Lighting. This is very closely related to the 
exterior illumination of buildings, and has the same effect 
of drawing the passerby to the objective point. As the 
lamps are likely to be hung low, special attention should 
be paid to the diffusion. For example, Fig. 6—(1) shows a 
feature which is to be avoided. In this case a 750 watt 
lamp, equipped with a relatively flat porcelain enamel re- 
flector is located directly above the entrance and but about 
10 feet from the ground. The glare from such a condition 
is severe. Although the bright light will attract some atten- 
tion, such practice is to be discouraged. 

In contrast to this is the installation at the entrance 
to the “Rough Riders” attraction at Coney Island, illus- 
trated in Fig. 6—(2). Although a considerable number of 
1000 watt lamps are used, they are hung high and equipped 
with opalescent glass globes. The standard of illumination 
in the vicinity is high, and since the eye is adapted to the 
bright lighting, such an installation is not the least uncom- 
fortable. 

The lobby of the Colonial Theater, Chicago, Ill., (Fig. 
7—(1), has a very attractive lighting system. Semi-indirect 
fixtures with leaded art glass bowls are fitted with 1000 watt 
lamps. The design is very neat, and as the glass is dense, 
no glare is produced. The entire space is brightly and 
uniformly lighted. 

Offices and Drafting Rooms. Modern practice is tend- 
ing toward a universal adoption of a high intensity of well 
diffused, evenly distributed general illumination from over- 
head sources. Local desk lamps are being rapidly done 
away with. If the ceiling of the building is light in color 
and not badly broken up by trusses and beams, indirect or 
semi-direct lighting is especially well suited for this class 
of service. Five hundred and 1000 watt lamps are used 
in the office shown in Fig. 7—(2). Porcelain enamel, totally 
indirect fixtures with a decorative casing, serve to direct the 
light from the lamps to the white ceiling, from which it 
is diffusely reflected to the desk level. 

If the ceiling of the room is high, and yet too dark or 
broken up for indirect systems, the high efficiency lamp 
may be used for direct lighting. A high ceiling is neces- 
sary, however, to permit economic spacing of the high ean- 
dle power lamps, and also to keep the lighting units well 
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above the field of vision. With a low ceiling the smaller 
lamps should be spaced fairly close. 

Decorative Interior Lighting. This group  ineludes 
churches, hotels, theaters and the like. For this class of 
service, the present tendency seems to be toward semi- 
indirect and totally indirect lighting, using ornamental fix- 
tures. These systems of lighting have been made much 
more practical with the introduction of the higher efficiency 
lamps, placing them well within the reach of everyone. 
The good qualities of indirect lighting are appreciated by 
all who are familiar with lighting practice. 

Mention has already been made of the use of art glass 
semi-indirect fixtures. A very pleasing installation of this 
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nature is shown in Fig. 7—(3), which is a night view of the 
dining room of the new Windsor Hotel, Wheeling, W. Va. 
The fixtures in themselves are things of beauty, designed 
by Cassidy & Sons of New York. Four hundred watt, high 
efficiency lamps furnish a soft, restful, illuminating effect. 
Glare is not to be found and yet there is enough directional 
effect to the light to avoid any appearance of flatness. The 
metal work of the fixtures is carefully planned and in 


good harmony with the room treatment. 


Dry Goods and Depariment Stores. This class of serv- 
ice has continually demanded a light which approximates 
daylight in color. The original types of incandescent lamps 
had far too great an amount of red in their emitted light 
to make them generally applicable for the higher grade of 
store. The tungsten lamp, however, with its greater effi- 


ciency and improved quality of light has rapidly come into 


prominence for store lighting. The enclosed are, although 
its color was somewhat better, soon gave way to the tungsten 
lamp. It was therefore to be expected that the new lamps 
would be rapidly adopted, for they give still greater econo- 
my and a whiter light. 

Most of the large stores are divided into bays. Al- 
though these vary in size there is a suitable range of lamps 
to give the proper watts per square foot, using but one 
outlet per bay. This arrangement cuts down the cost of 
wiring and does not give one the impression of entering 
into a forest of fixtures. Indirect systems are coming more 
and more into prominence, and as most stores have very 
clean and light colored ceilings, the cost of indireet light- 
ing, using the high efficiency lamp is not in the least pro- 
hibitive. Fig. 7—(4) shows the appearance of the main 
floor of the J. B. Greenhut Company’s store, New York, 
where 400 and 750 watt high efficiency lamps are used with 
totally indirect porcelain enamel steel reflectors. The illu- 
mination is of a high intensity but evenly distributed and 
most agreeable. 

The new lamps when used for direct lighting should 
usually be provided with totally enclosing globes to avoid 
any possibility of annoyance. Although the 1000 watt 
lamps used here are hung moderately low, the effect pro- 
duced is gratifying, and the store managers are satisfied 
with the installation. 

Special light blue enclosing globes are on the market, 
which, when used with these lamps, give a very close ap- 
proximation to white light. Due to the better color of the 
light emitted from the lamps themselves, this method of 
lighting is not unduly extravagant. Accurate color match- 
ing units are available for lighting small areas, which also 
employ the subtractive method for obtaining the result 
sought. 

Streets. A complete discussion of this phase of illumi- 
nation is far beyond the scope of this article, so that a brief 
outline only is possible. The lower candle power series 
lamps are especially suited for the lighting of residential 
streets, country highways, the less congested business sec- 
tions, board walks and the like. The spacing will, of 
course, vary with the density of traffic, but in general the 
units are quite widely separated. Reflectors must be used 
which give a broad distribution of light. The refractor 
equipment described above is exceptionally well suited to 
this service. The use of radially fluted, porcelain enamei 
steel reflectors with 60 candle power higher efficiency tung- 
sten lamps is shown in Fig. 8—(1). This is of the board 
walk at Ventnor, N. J. Here the lamps are about 15 feet 
above the walk and spaced approximately 200 feet. Plenty 
of light is provided at all points, although somewhat more 
even distribution would have been secured by using the 
double street refractor. 

The higher candle power lamps are adapted to the light- 
ing of prominent business streets, main thoroughfares, and 
for use in the so-called “white-way” sections. A day view 
of one of the many equipments which have*been developed 
for this class of lighting is shown in Fig. 8—(2). An orna- 
mental metal casing protects the receptacle, compensator 
and cutout, as well as supporting the opalescent glass dif- 
fusing ball and external porcelain enamel reflector. Six hun- 
dred candle power, 20 ampere lamps are used. Since this 
type of equipment is spaced quite closely, an extremely 
broad distribution is not vital. It is quite evident that the 
street and sidewalk are brightly and evenly illuminated. 
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Yards, Passageways and Erection Work. This class of 
outdoor lighting differs somewhat from ordinary street il- 
lumination as a fairly high intensity is required over a 
restricted area. In general the units will be suspended 
from poles, either permanent or temporary. The type of 
fixtures used will vary with the conditions: For instance, 
in Fig. 9—(1) we have a night view of the walk about the 
animal cages in Lincoln Park, Chicago. Here appearance 
is quite essential as the equipment is in the view of the 
general public. In this case a 1000 watt multiple lamp is 
used with fittmgs similar to those shown in the second 
preceding cut. ‘ 

Another condition is shown in Fig. 9—(2), which is from 
a photograph taken of the loading platform in the freight 
yards of the Pittsburgh and Lake Erie R. R., at Pittsburgh, 
Pa. This particular view shows 4—1000 watt lamps spaced 
about 100 feet apart. They are equipped with deep bowl, 
porcelain enamel industrial steel reflectors and weather- 
proof socket holder. This reflector sends all the emitted 
light downward in a very efficient manner, distributing it 
over quite an area. 

For erection work, exeavating and the like, the industrial 
reflectors are suitable. Where vertical surfaces are to be 
lighted, the symmetrical or angle reflector, arranged to send 
the maximum light in the desired direction, is especially 
well suited. 

Such an outline as given above might be continued cov-, 
ering all the classes of buildings to which the larger lamps 


can be applied. For instance, high interiors, such as armo- 
ries, waiting rooms, exhibition halls, gymnasiums, railway 
stations, waiting rooms, concourses and similar edifices are 
all suitable for direct lighting with this type of illumination. 
The equipment used will vary with the conditions and may 
be either ornate or simple. Where the fixtures are hung 
very high, special precaution should be taken to avoid any 
danger from falling glass. 

Industrial plants of all sorts offer splendid opportunities 
for utilizing this improved form of incandescent lamp. 
Dome or bow] shaped steel reflectors can be installed above 
the craneways, or angle reflectors may be located below 
the crane tracks at the sides of the bays. As most of the 
industrial plants in which the high candle power lamps will 
be used have lofty ceilings and the lamps can therefore be 
suspended well up, special diffusing media are not necess- 
sary. Other uses will readily suggest themselves, as, for 
instance, the illumination of any sort of interior from 
lamps located above a skylight. Reflectors which are very 
efficient and which give a strong directional effect, would 
be necessary here. 

It may be well in closing to suggest that great care be 
taken in utilizing these lamps, no matter for what class of 
service they are used. Either hang them high enough to 
be well out of the field of ordinary vision, or use equipment 
which diffuses the light and thus reduces the brillinacy. 


Socket Voltage and its Effect on Lighting 


Service 


BY M. D. COOPER, ILLUMINATING ENGINEER, ENGINEERING 


HEN a consumer buys electric light, supplied by 

means of incandescent lamps, the cost of light is made 
up principally of two items—the cost of energy and the 
cost of renewals. That is he is required to pay a monthly 
bill for power and to buy new lamps when the old ones 
burn out. Cases are not infrequent where a consumer will 
point with pride to the lamp that has burned for two or 
three years and will place his stamp of approval upon 
such a lamp as being one of the finest ever made, probably 
with some remark to the effect that, “it is too bad they don’t 
make them as good as they used to.” The theory of such 
a consumer is that long life is the real criterion of lamp 
quality. It is the purpose of this article to disprove this 
fallacy, for it is a fallaey, and to show that it is not econorni- 
cal to use a lamp in such a manner that it will live for a 
period as long as that referred to. Further, it will be shown 
in Such cases that the customer has been paying more for 
the amount of light he has received than it would have cost 
him to renew the lamp many times over. The reason for 
this is that the lamp referred to has either burned at a volt- 
age lower than its rating or else the voltage rating of the 
lamp was lower than the quality of the lamp justified. 

The voltage at which a lamp operates is the one condi- 
tion upon which the over-all economy of light production 
is dependent. When a lamp is burned at a voltage higher 
than its rating, its life is shortened but its efficiency is in- 
creased. In other words, renewal expense becomes higher 
and the cost of energy per candle power becomes lower. 


DEPARTMENT, NATIONAL LAMP WORKS OF G. E. CO. 


On the other hand, when a lamp is operated at a voltage 
lower than its rating the life becomes longer but the lamp 
operates less efficiently. Economical operation therefore is 
obtained only by arriving at a proper balance between these 
two factors—cost of renewals on one hand and cost of 
energy on the other. 

For example, to take an extreme case, a Tungsten lamp 
may be operated at the same low efficiency as a carbon lamp 
if it is burned at a voltage 37 per cent below its rated 
voltage, when it would probably live indefinitely. In such a 
case, however, it will readily be seen that by such operation 
the advantage of the higher efficiency of the tungsten lamp 
will be lost entirely. Thus when the degree of undervoltage 
burning is narrowed down to such limits as are encountered 
on ordinary circuits, the loss due to undervoltage burning is 
not so obvious but just as real. 

The voltage rating which the manufacturer places on an 
incandescent lamp represents an economical balance between 
efficiency and life. This rating means that for all oridnary 
conditions, the lamps will not produce light as economically 
as possible if they are burned at a voltage lower than that 
indicated by such rating. Lamp ratings are so designed 
that as an average for all costs of current on whieh the 
lamps may be operated, a proper balance between energy 
cost and renewal cost is secured., For this reason, and also 
because improvements in quality do not always result in 
immediate increases in efficiency, the ratings on lamps are 
generally lower than the most economical voltage and for 
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this reason it is often advisable to burn the lamps at a 
voltage higher than their rating. 

Investigations have shown that a very large proportion 
of the incandescent lamps used throughout the county are 
burning underyoltage. This may be due to any or all of a 
variety of causes such as: Too much voltage drop on either 
primary or secondary lines; unbalanced load on three-wire 
circuits; the addition of new business without proportionate 
increase in the size of the transformers, ete.; and errors is 
switchboard instruments. 

To show the importance of attention to the moiter of 
voltage drop in connection with a lighting installation, let 
us examine the effect of such voltage drop upon various 
characteristics of an installation. A decrease of one volt 
at the terminals of a 110-volt lamp will cause: 

(a) <A decrease in candle power of 3.5 per cent. 

(b) <A decrease in wattage of 1.5 per cent. 

(c) <A decrease in efficiency of 2 per cent. 

(d) A decrease in renewal expense of 15 per cent. 

The decrease in renewal expense, at first glance, looks 
to be a very large factor in determining the economy of 
producing light, but it is really not so important as it 
might seem, for although it is a large percentage, this rela- 
tively large percentage applies to a very small quantity in 
dollars and cents. A 40-watt lamp during its 1000 hours 
rated life will consume $4.00 worth of current at 10 cents 
per kilowatt-hour in producing light. The lamp costs the 
customer 30 cents, making the total cost of producing light 
from this 40-watt lamp, during 1000 hours $4.30. 

Taking the percentages as above, showing the effect of 
decrease of 1.0 volt at terminals of 110-volt lamps, we find: 

(a) Loss in eandle power, 3.5 per cent on $4.30 equals 
15 cents. 
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(b) <A decrease in wattage consumed, 1:5 per cent on 
$4.00 equals 6 cents. 

(ec) An increase in lamp life, 15 per cent on $0.30 
equals 4.5 cents. 

Adding (b) and (¢), we find the total cost saving to 
the customer to be 10.5 cents, whereas the cash equivalent 
of the loss in amount of light received is 15 cents. This 
leaves a net loss of 4.5 cents to the customer, owing to the 
fact that this 40-watt lamp is operating 1.0 volt under its 
rated voltage. 

Undervoltage operation affects not only the economy of 
light production but the economy of operating other elec- 
trical devices as well. If the voltage at the consumer’s 
socket is not as high as that which he orders his lamps, ete., 
the electrical service rendered by the central station will 
not be up to par. Undervoltage operation therefore bene- 
fits neither the consumer nor the central station. The con- 
sumer gets less hight from his lamp than its rating would 
indicate and pays for this at a higher cost per candle power 
than he would if a lamp were not operating below its rated 
voltage. The central station loses the additional wattage 
consumption whieh would be entailed by having the socket 
voltage as high as the rating of the lamp. The table given 
in paragraph five of this article shows in a general way the 
extent of benefit both to consumer and central station. 

From the standpoints of the quality of its service, the 
satisfaction of its customers, and its own revenue, it is 
therefore very important for the central station to maintain 
on its lines a voltage at least no lower than the voltage 
ratings of the Jamps and accessories used thereon. From 
the standpoints of the satisfaction derived from the use of 
lamps and accessories and the economy of their operation, 
it is important for all users of such devices to see that their 


ARRANGEMENT TO SHOW Errect. or VOLTAGE VARIATION ON LAMP OPERATION AND REVENUE. 


SEPTEMHER, 1914. 


ELECTRICAL ENGINEERING 


363 


(Formerly Southern Electrician) 


voltage rating is, at the most, no higher than the voltage 
of the cireuits on which they are to be used. 

At the Philadelphia convention of the National Electric 
Light Association, the three panel switchboard shown in 
Fig. 1 was exhibited, arranged with automatic seales in 
such a manner that by manipulating the rheostat handles 
the spectator could solve the lamp problem of his particular 
central station. 
the relation between lamp voltage, central station revenue, 
and quantity of light to the consumer relative to eost, and 
pointed out that the consumer, as well as the central station, 
loses by undervoltage operation. The second panel showed 
a computer whereby any lamp problem could be figured 
out for any energy rate or size of lamps. The third panel 
showed by an adaptation of a recording voltmeter the de- 
gree of undervoltage found by investigation to exist 
throughout the United States, and it was shown that the 


The first panel of the switchboard showed - 


number of stations operating undervoltage exceeded the 
number of stations operating overvoltage in a ratio of six 
to one. 

A mammoth Grandfather’s clock was also used to show 
the loss in revenue due to undervoltage operation of lamps. 
By means of an automatic mechanism in the head of the 
clock, a penny was dropped every four seconds into a can 
labeled ‘‘waste” at the bottom of the clock. This, it was 
shown represented the loss in revenue to a central station 
supplying a town of 200,000 people and whose lamps aver- 
aged four volts undervoltage. Needless to say, it was but 
a short time before the can in the base of the clock was 
running over and, literally, piles of money covered the whole 
base of this big clock. The hands of the clock were ingeni- 
ously used to show respectively the rate at which the station 
meters are moving in the case assumed, and the rate at 
which they would move if the voltage of the lamps were 
brought up to normal. 


Engineering Considerations When Planning 
Lighting Installations. 


BY J. B. JACKSON, ILLUMINATING ENGINEER, COMMONWEALTH EDISON CO., CHICAGO, ILL, 


Suggestions and Data of Interest to Designing Engi- 
neers and Architects. 

HE engineering in connection with planning and in- 
stalling lighting systems, while commanding the at- 
tention of able electrical engineers and scientists, is yet so 
new in many of its phases as to be almost entirely empirical. 
New data is however being gradually collected and formu- 
lated which when used according to the interpretation of 
those engineers giving the matter special study will bring 
about physical results that will impress the layman and 
property owner with the economy and desirability of recog- 
nizing illuminating engineering as a thoroughly practical 
science ranking equally with other recognized branches of 
engineering and demanding attention worthy of the time of 
those who are capable to produce the illuminating results 
required by the different classes of operations carried on 
inside of buildings, as well as results essential to proper 
street and display lighting. In what follows, some pertinent 
remarks and considerable data are presented which empha- 
size the above remarks for the author shows that methods 
of planning lighting installations have been the result of a 
gradual evolution of different illuminants and the intro- 
duction of new units of higher illuminating value. He em- 
phasizes the fact that to obtain definite and predetermined 
results in interior lighting it is necessary to know the gen- 
eral schemes of decoration, thus bring the engineering work 
in close relation with that of the ‘arheitect. The informa- 
tion presented here is abstracted from a paper delivered by 
Mr. Jackson at a joint meeting of the Chicago section of 
the Illuminating Engineering Society and the Chicago Ar- 
chitects’ Association and refers to interior illumination only. 
In planning a lighting installation the author states that 
the question which naturally arises is how to determine the 
amount of light on any surface and how to obtain a measure 
of the light required for certain classes of service. This he 
explains as follows. If we can imagine that light is radi- 
ated from a source in the form of rays which for purposes 
of illustration may be considered as analogous to fine wires, 


and let some surface intercept a portion of these rays, it 
is evident that the number of rays which fall on a unit 
area represents a measure of the flux density or the density 
of the light rays upon the surface. If a standard be chosen 
which will represent a certain flux density then it is possible 
to measure by means of photometric apparatus any flux 
value in terms of this standard. This standard has been 
given the name of foot ¢andle and should be considered as 
being independent of the source of light and the distance 
from the source and as being only a measure of the density 
or intensity of the illumination produced. 

Suppose an observer place himself in a position before 
a desk with a printed sheet of standard size type and we 
vary the illumination upon this sheet and when the illumina- 
tion has reached a value which satisfies the observer a 
measurement is taken. By taking a series of these readings 
and obtaining an average value it is possible to state that 
for that observer the intensity value obtained may be con- 
sidered as satisfactory for that class of service. These 
values vary in different observers as much as 5 to 1. The 
following table gives the values in foot candles for different 
classes of service and have been obtained by persuing meth- 
ods which are similar to the one described above, that is, 
an average value has been obtained in some installation 
which has been classed as satisfactory. It has often been 
stated that one system of lighting requires less intensity 
than another but there is not sufficient authoritative data 
along this line to warrant any such assertion. Regarding 
the most recent tests, the U. S. Postal Car Specifications con- 
tain the requirements that the illumination shall be not less 
than 2.8 foot candles, in parts of a car used for reading 
letter addresses, this value being comparable to the require- 
ments for desk and office purposes. Relative to intensities 
required there seems to be considerable tendeney to require 
more and more light. In other words our standards are 
raising gradually, probably not due to any change in the 
human eye but more likely because ample illumination js 
more easily and cheaply available. It will be noted that 
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the values given in the table are in ranges, such as 2 to 4 
foot candles; being given in this manner to allow some op- 
portunity for the designer to make a choice according to his 
knowledge of the service required. Values given in the 
table are average for the entire room. 

There are two classifications of fixtures for interior il- 
lumination in general use at the present time, namely, ceil- 
ing and bracket. Of these an inspection of Fig. 1 will show 
that ceiling is much more efficient as a lighting unit. With 
the spacing of ceiling outlets placed in the center of approx- 
imate squares we approach the nearest to the condition of 
uniform illumination which for some purposes is considered 
to be ideal. The use of bracket fixtures for general illu- 
mination is not to be recommended and should be used only 
when some consideration is given to special or decorative 
features. Jn commercial work, it is safe to state that 
the bracket fixture has very limited application. The fix- 
tures of this type have often been installed and the reason 
for doing so advanced that they can be used for connection 
fans, portable lamps, ete. This is not to be encouraged 
as base-board and floor receptacles make a much more con- 
venient and sightly connection and as a general rule at a 
cheaper installation cost. If sufficient capacity were in- 
stalled for bracket fixtures for general illumination the 
center of the room would be darker than near the walls. 
Under these conditions objectionable glare almost always is 
introduced as the usual bracket is much too low for use 
under these conditions. 

As stated above the most even distribution of light is 
obtained by the use of ceiling units spaced in the center of 
squares or rectangles approaching squares. ‘The size of 
these squares are determined by the architectural features 
of the building such as dimensions of bays and eeiling 
height. Table 3 shows desirable sizes of squares for loca- 
tion of ceiling outlets under different heights and for differ- 
ent classes of buildings. 

The collection of dust and dirt affects different reflectors 
in varying degrees as is shown by Fig. 2, which is present- 
ed by the courtesy of the National Lamp Works, and shows 
results of tests in Cleveland. The vertical seale represent- 
ing per cent of the initial illumination value and the hori- 
zontal scale the time elapsed in weeks. Curve A represents 
the results obtained from a dome shaped enameled steel re- 
flector; Curve B, a bowl shaped reflector of the same ma- 
terial; Curve C, a heavy density opal glass. Curve D, pris- 
matic glass; Curve KE, light density opal. In referring to 
opal glass in terms of its density it must be remembered that 
the term density refers to optieal not physical density and 
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is also independent of the thickness of the glass. The 
lighter density the opal, the higher is the light transmis- 
sion value. The prismatic glass used in the test was the 
type which is familiar to all, consisting of a reflector of 
clear glass with carefully designed prisms on the exterior 
surface. 

Contrary to the general belief, these tests show that 
prismatic glassware is not affected by dirt to as great a de- 
eree as is the light density of opals. Under this latter 
classification will come the most of the opal glass which is 
being used commercially. These tests did not include any 
figures on indirect lighting but it has been stated, as a re- 
sult of tests made at Armour & Co.’s office at U. S. Stock 
Yards, Chicago, that the figures of 10 per cent a month 
holds for at least the first two months when mirror reflectors 
are used. As this last figure corresponds fairly well with 
results on the curve it would indicate that the position of 
the reflector has not as great bearing as has been supposed. 
If we would set 15 per cent as the allowable depreciation 
on lamps and reflectors the cleaning period would be six 
weeks for indirect; prismatic, light and medium density 
opals; and 16 weeks for steel and heavy density opals. 

The architect can accomplish a great deal by impressing 
upon his clent the necessity of regular cleaning periods. 
It is not uncommon that installations have been known to 
be allowed to go without cleaning for a period of more than 
a year. This installation might give only 25 to 50 per 
cent of its initial value, as the equipment used was light 
density opal which is affected the most of any of the re- 
flector types shown. 

In referring to systems of lighting, three terms have 
come into general use, direct, semi-indirect and indirect. 
The lines of demarcation between these classes are rather 
hard to draw, but present definitions are about as follows: 
The term direct lighting is applied to systems in whieh a 
large part and in some eases all of the illumination on the 
working plane is received directly from the lighting units 
(lamps and their equipment) ; indireet when no light is re- 
ceived directly but is obtained by reflection from ceilings 
and walls; and semi-indirect when only a part is received 
directly, the greater percentage being obtained indirectly. 

In Figs. 3, 4 and 5, eurves representing the distribution 
of light about the unit of three different systems are shown. 
The curve of the bare lamp being shown dotted in each case 
serves as a method of comparison. 

Inspection of these curves show that the light which we 
obtain on the working plane is composed of three parts, the 
light received directly from the unit, plus a portion of that 
directed toward the walls, plus a portion of that directed 
toward the ceiling. It is evident therefore that color of 
walls and ceilings very materially affect the total illumina- 
tion, as color is an indication of the absorption of light, 
that is, the darker the color sensation the higher the absorp- 
tion value; the exception to the above rule being units which 
direct practically all of the light toward the working plane. 

In planning a lighting installation it is essential to 
consider all the quantities which affect the illumination re- 
sults, namely, architectural features, intensity required, 
kind of lamp (such as tungsten incandescent) type of ac- 
cessory equipment, decorations, ete. In order to simplify 
matters as much as possible a table has been made up con- 
taining all these variables excepting the intensity required 
for the service. In doing this it has been necessary to 
assume a lamp for general use for this purpose, the 100- 
watt tungsten of the January, 1914, rating has been selected. 
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In making caleulations an average lamp depreciation of 3.6 
per cent has been allowed for. However, the large sizes 
of lamps will give somewhat higher results while the smaller 
sizes will give lower, so for the exact values of lamps other 
than the January, 1914, 100-watt tungsten multiply results 
in the table by the quantity under multiplying factor in 
the table of “Lamp Values,” in Table 1. 

Below Table 4 three colors are given under each of the 
classifications, Light, Medium and Dark. These are given 
as a guide for classifying the different conditions of ceiling 
and walls. The data shows figures of three decimal places 
however, no significance should be attached to the last place. 

As an example of the method of calculations, assume 
the following conditions: Width of space, 40 feet; Length 
of space, 60 feet; Ceiling height, 11 feet; Ceiling color, 
light; Wall color, medium; Service requirements, general 
office; Illumination without desk lamps; Type of the equip- 
ment, medium density opal; Area, 40 x 60, 2,400 square feet. 

From Table 3 a 10 ft. spacing of units is the best adapted 
for the given ceiling height and dimensions of the space con- 
sidered. From Table 4 the constant for medium density 
opal with light ceiling and medium walls is .235 watts 
per square foot required to produce one foot candle 
illumination. From Table 2 the intensity required for office 
purposes under the conditions named is 4.0 foot candles. 

Then the number of units is 24; Area per unit, 100 
sq. feet; Intensity value < constant equals watts per square 
foot, 4.0  .235 = 94 watts per square foot. Depreciation 
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Fig. 5. Disrrrutrion Curve ror Inprrecr Ligutine Unt. 


15 per cent. Then .94 1.15 = 1.08 watts per square foot 
to be provided and 1.08 100 — 108 watts per outlet. 

As an example of the use of other types of incandescent 
units if it were desirable to use candelabra carbon lamps, 
reference to Table 1 shows that the 100-watt value obtained 
when using tungsten lamps must be multiplied by a con- 
stant tabulated in the last column namely, 3.10 from which 
it is evident that to obtain the same illumination results it 
is necessary to use 310 watts in the lamps designated. 

Relative to the final design of lighting fixtures the manu- 
facturers of equipment have available very comprehensive 
publications showing in detail sizes, shapes, and designs of 
all their products. These will be found of great value in 
making distinetive designs and no diffieulty should be ex- 
perienced in producing fixtures to conform with any ar- 
chitectural treatment which is considered advisable. The 
steps to be taken in planning a lighting installation then are 
as follows: (1) Determination in a general sense the type 
of the lighting to be used including decoration and kind of 
unit; (2) Spacing of outlets from architectural considera- 
tions; (3) Intensity required; (4) Calculation of capacity 
of outlets from Tables 2 and 4; (5) Necessary wiring in- 
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stallation; (6) Final selection of fixtures with reference to 
mounting height, selection of accessories (glassware, ete. ) 
and general design to conform with architectural treatment 
of buildings. 

It is to be remembered that the plan of procedure in- 
dicated in this paper is not given as hard and fast rules but 
rather as a suggestive method to be used as a basis of de- 
sien. Also that the mere fact of obtaining a certain in- 
tensity value on the working plane does not constitute all 
the necessary considerations in planning. One system may 
be suitable for some certain elass of service which would be 
very much out of place in another. The scope of this paper 
does not permit any general rules which cover all cases. 
It is hoped that each individual ease be given special study 
and that a general betterment of conditions of artificial il- 
Jumination will result. 


TABLE 1—DATA ON LAMP VALUES. 


Kinds of Horizontal or Light Units Multiplying 
Filament. Nominal C. P. Watts. (Lumens). Factor. 
Garbonten aera 2 10 21 4.59 
Oarbon’ scene ® «ee 4 20 50 3.84 
Oarbon ven ate se 8 30 95 3.02 
Candelabra Carbon. 8 31.1 96 3.10 
Gem iste ee eee 20 50 207 2.81 
Gem ieee ens neers 32 80 337 2.28 
Tungsten an. ete 7.7 10 76 1.26 
(Mazda) tamntpeerr 12.0 15 118 1.22 
fit LF 20 168 1.14 
SE ce hy one Nee 21.9 25 215 1.12 
a ek ete Ree 36.4 40 357 1.08 
aay Be Ac 3.0°o4 56.0 60 549 1.05 
SS AD 98.0 100 960 1.00 
a  iadicaate 167.0 150 1637 .882 
a) eta tier ese 278.0 250 2722 .882 
Sd PY gets ercschete ae 445.0 400 4535 .B47 
Se |B ant ceniee 556.0 500 5665 847 


TABLE 2—FOOT CANDLE INTENSITIES RECOMMENDED FOR 
VARIOUS OLASSES OF SERVICE. 


FRAN) ee oy Sitar CHE NCUPUT CREO. CoC Ge OT CMY ELON Cie ERRORS: CL ROR OS 2.0— 
Art Gallary: eG alls) ma oemeeiesimieieretdielste nc coe )'8\\e, «cereus tn tots 5.0—10.0 
PATIL LOP IVER amie | areas eae ae mn me terme eL yes uy eke w'«- 0° ol aetna) s Rein 1.0— 3.0 
MAIFOMO PULSE SHG WLOOMI tease ois este oki sttais) 4) ells, 6 5: 'ovs,:6 cs) welarve rating 3.0— 6.0 
Banik Uren oral) 5 Sieciccveiei espe sal stetadiet tien) o eb. .e «one came 2.0— 3.0 
Banko Desks). oc Ses aeeie cineis sietalehdicrs sala. 6 + eis Sie 4.0— 6.0 
Billiard. Room’ (Generale nani acioieiee <6. +s «) +) sus. saute .8B— 1.5 
Billiard sia bley sce. «eee ere baie Wietsieieteratans acc ayo sa fanaa 6.0—10.0 
Oafen( General sony) Werertac siete a ee wees oe a laparenaiate 2.0— 4.0 
Cafe (with Table Lights) ...... iiss cheveesiter cor = se ocala 1.0— 2.0 
Gard sRoom (Tables) Sevecwscrietiniee sirens sis isys ee » buseinneds 2.0— 3.0 
O25 0002) | Wat SRA EP Se cic, Soc Sur po NCR ea Ce eee 1.0— 2.5 
Drahbin Fel OOM) eyecsieicheneaeiisiet ne tnuedarayain aleve Sais ie RaeNegen 6.0—12.0 
DY) Sites 5 AERIS Clan Gio enc.) cus 2 Cache OIC DiI Se MPRA ts cess FL 4.0— 6.0 
Dba Yea dap 01 -eAWtD oS Orarac Cec) Onc) Chou ce NO CRON Deo ROEM che Ot 10.0—12.0 
Factory CGeneraie Only get 6a hele tee wie oe v0 ce oe Rm .8— 1.5 
Local” Bench (Paws |W Ors cis erties s stem. arses: 6) + scan ee 5.0—10.0 
Local Bench (Odarse Work) i250. .62.. 655 coh eee 3.0— 5.0 
Gym siti ese a ae ie ethene cote e-6: we: oo a calgieialipmore 1.0— 3 
HOTEI.. 
ed OO ces rani epee oye skort nce ROIS sete rc) oiys Sie.ce, acon ogee gama nate 1.5— 2.0 
CorridOriy We. de preva s viver a sustena ebsites ite cab vss. 62), oe .6— 
Dining Ror CGenSral) vos ncaa cieas miss mya ehais a. 1aai) ee 2. — 4.0 
Dining wRoont ((uirhts One AbDles) mie © eicisisl--  =\< + saint 1.0— 2.0 
ICDS Sn Ciscoe See ae St Gis 6.00 ko memes AO 2.0— .4.0 
LIBRARY. 
Stocks LUOOM senaiel oo brias Vici sso SueMME Re Got arr alls,» asa ae ame 1.6— 2.0 
ReadineeRoom (General)! vtumeeeeety ele Clalalche ou. cao Shel 3.0— 4.0 
Reading Room. (With ocala sm. s = i 5) > ere .7— 1.5 
OFFICES. 
Mmalli-Otice (Private) o 0 ccsteteies: eye settee ise «ohh. <, ce 3.0— 4.0 
Small’ Office: (General): .. sss tteterstenetedaie oe Rov sus uals xs caiaueeoteas 3.0— 6.0 
Large Office (General Illumination) ..............0.+20% 3.5— 5.0 
luarge Office. (With Desk Whights)wemetsmiee seis « ie cee 1.5— 2.0 


TABLE 4—WATTS PER SQUARE FOOT TO PRODUCE ONE FOOT CANDLE ILLUMINATION. 
Ceiling—Lig jt, 


RESIDENCES. 
Fla]: nso s erere. vane eras -seie loiee OURS RSS o's We Ne wots oe Neske Par Aenean .T— 1.0 
(Parlorencts 1.0— 3.0 
Living ROom 26 o¢ uss s/erclnieieteletelaliets tte 0)s) ses ellie eee sale ne nts 1.5— 2.5 
LADLATY Fo erence sce ie «ale clpie » oleGaepelelle co 's\/s ‘o's icl2y este t= tol elicitors 1.5— 2.5 
Dining “Room so. © a. - cvevecasebenenemeteye ele = (ate esette ein tesa ae 1.0— 3.0 
eT ces SARORIOD ACH Grito’ on la EU 
TOQUE. asia w sees woo eke aseetes olRetiaMiniacts) 0 foo leliepaics e) oh otmn getionon elie eams 1.5— 2.0 
BRGOT OOM oon ols veiw ad Lellm, mace MMT 9) 9, Ser ie else a ose is ae 1.0— 3.0 
Bathroom) o.ci sc 3 o:0 «:e sistarselpateieiears versie. dora 2.0— : 3.0 
Store and Furnace Rooms <<. eees.. s0 cae e sete -eleeiels A— 8 
STORES. 
ats A 1+) .) Rei ooo cio 056 pence SOOO oor Sr 4.0— 7.0 
Dry Goods 4.0— 7.0 
Furniture. aie x a scotia hire, ts sete ge aRaneeetD) «0 lesa <¥sus) ae elie keene 2.0— 4.0 
CeO :) oA Ec 60 SURO Peron i oO Oo. 2.0— 4.0 
Hardware £ ... 65 viele ole oo eve nemenemene telat ow ia ya(ee feria alain 2.0— 4.0 
FOWL Y «eo aie ween Kilo Spas, pS eee RAMAN ee (noire oie ah en 4.0— 6.0 
Millinery 2 ves.c oom 2 ms pene MOONE Re, syehe o0S sac Nou lipase 4.0— 6.0 
1 tits: ee PEE isc: LOR NO a cla eee 2.0— 4.0 
Stationery of o.s ae bcos: 15) ape GY si. ayeke iicee) aeeNer eae ee ea 2.0— 4.0 
Warehouse «0.6.0.0: ca. 5 wiv sie eee INGllet + desis) a0 ie gi et ony -56— 1.0 


TABLE 3—DESIRABLE SIZES OF SQUARES. 
Desirable Length 
of Side of Square. 


Kind of Room. Ceiling Height. 


AyYmMOries G./. sia seems 12—16 12—16 
AUAIGOLIUIMGS. | cae = sleet ete 12—16 12—16 
Public Halls). j.vexssumhaisteatte over—16 15—26 
RINKS), .\c,<)e esa ne eee enone over—16 15—26 
Stores °:.7..0. Cokhomenemetetone 8—11 8—11 
StORGB. cisely compe maemeeteis etahe 11—15 10—16 
Stores: |. %...2 «0 einem triers over—15 14—22 
Offices with desk lamps .... 10—20 12—18 
Offices without desk lamps. . . 9—12 7—11 
Offices without desk lamps... 12—16 9—14 
Offices without desk lamps... over—16 11—18 


Growth of Electrical Vehicle Interests. 


The development which the year 1913-14 has witnessed 
in the electric vehicle field is shown by the progress of the 
Electric Vehicle Association of America. Starting off last 
year in October this association had but 437 members, with 
but two cities in which local organizations had been orga- 
nized. Since that time the membership has been increased 
to approximately 850—about 100 per cent—and the see- 
tional representation has expanded until it now ineludes 
New England, Chicago, Philadelphia, Washington, Cincin- 
nati, San Francisco, Los Angeles, Pittsburgh, New York, 
Detroit, Cleveland and Toronto with expectations of having 
local sections in the immediate future in Buffalo, St. Louis 
and three or four other cities. In each of these local sec- 
tions organized efforts are being put forth to promote the 
sale and use of electric vehicles, both passenger and com- 
mercial and it is safe to predict that these mediums will 
greatly facilitate vehicle development work in the future. 

The fifth annual convention of the association is to be 
held in Philadelphia, October 19 to 21, and already the 
details of an interesting program are well under way. 


Don’t knock the man above you. Don’t try to pull him 
down. If you want his job, boost him into the next higher 
job and the chances are that he will take you up with him. 
If you try to knock him down he will know it and knock 
you down first. He has the advantage. This is good 
sense as well as good gospel. 


(Watts per Lumen.) 


Ceiling—Medium. Ceiling—Dark. 


~ ah ; , Walls Walls Walls 
_ Type of Lighting Equipment. Light Medium, Dark. Light. Medium. Dark. Medium. Dark. 
Mirror (Bowl Type Dinoct) BRA... vee choses alee .180 186 .196 71838 .193 .196 .196 TOG 
Prismatic. (Olwar) ... .jeaeeye ce aimee) eee 180 204 :208 -225 1240 263 263 270 
Prismatic (Satin Finish) ................... 230 251 277 ~257 eae 309 309 337 
Prismatic (Velvet Finish) ............-...-- 200 220 240 no20 . 240 251 277 284 
Opal Enclosing LG ete c aes alate cee ce. ewe nae tiarav ace 300 827 . 860 .384 372 416 491 540 
Prigmatie “Enclosing “Unit! wa cies ca viek ne ss are ate 216 230 245 . 240 251 284 300 309 
Opal Reflector (Heavy Density) .............. 200 208 225 .216 225 235 235 235 
Opal Reflector (Medium Density) ............ 216 235 251 .240 251 284 292 300 
Opal Reflector (Light Density)...........-..--. 229 251 .277 .263 ed fy 308 318 327 
Enameled Steel (Dome Shaped) ..............- 204 216 nO25 . 208 . 220 ~225 225 .225 
Enameled Steel: (Bowl@Shaped)}) i smem. «cumin cn 225 235 245 .229 . 240 245 245 .245 
Semi-Indirect vi. sciee eeiebentee steerer 251 284 .318 . 386 415 470 Not recommended 
Indirect” (Mirror) Reflector)ime. suse ae ae. = aces 349 . 386 415 .b14 568 633 Not recommended 
Bare. Lamp ocd sh aces cei ele else ores tera .270 . 309 We .309 .372 432 .450 514 
COLOR OLASSIFICATIONS. 

Light Medium Dark 

White Yellow Green 

Oream Light Buff Red 

Light Gray . Light Blue Brown 
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Some Tendencies in the Design of [lum- 
inating Glassware. 


BY . 


I T is frequently and logically asked on what condi- 
tions the trend of development in lighting glassware 
at any time depends. In the writer’s opinion there are 
three primary influences that govern such developments. 
First, origination by designers, and stimulation of “fash- 
ions” in other materials and articles, and their mode of 
use; second, progress in the art and science of illumination; 
third, lamp developments. Any attempt to give an order 
of importance to these influences would be futile indeed, 
for in some cases glassware is developed for one reason 
and in other instances for some entirely different reason. 
As for the “origination of designers,” this might more truth- 
fully be called “adaptation” since, as in most other fields 
of manufacture, the designer is obliged to utilize the period 
motifs and essential features of contemporary or earlier 
use of material. 
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Fig. 1. Cotonrau Types or Crystan Cur SHapes. 


Obviously the “right time” is when they strike the popu- 
lar faney, or are “in fashion.” For instance, just now the 
colonial effects are popular, involving Adam and Heppel 
white designs; cretonne, colored flower and leaf effects; 
candles, ete. This calls for shields and shades for candle 
brackets and candlesticks; color treatment and correct 
shapes for upright and pendant shades, tables lamps, and 
semi-indirect bowls; Adam designs for etched and color 
ornamentation, ete. In short, to sell readily, certain kinds 
of glassware must be “in style.” Fig. 1, illustrates true 
colonial designs in erystal eut shades while Fig. 2, shows 
two dresser lights in a bedroom of the writer’s residence, 
the etched shades for which carry out the colonial effect of 
the wall paper and furnishings by means of a rose-colored 

‘pattern—this, unfortunately not being visible in the illus- 
tration. Similarly, in the colonial dining-room, Hig? 3, 
the semi-indirect fixture has been adapted by the addition of 
electric candles. 

A striking illustration of changing “styles” in lighting 
methods and glassware can be found in so-called “white- 
way” incandescent street-lighting systems. This situation 
can be likened to the evolution which took place several 
years ago in interior lighting, resulting in the almost com- 
plete disappearance of the old-style “chandelier” with its 
numerous low candle power carbon lamps and_ useless 
shades, and the substitution of single-light or single-piece 
units with larger lamps. The old string-of-lights and arch 
methods of street lighting first gave way to the post system 
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with from three to six or more lamps each. This type of 
design seemed rather popular, resulting in numerous instal- 
lations, many of which have been found to be decidedly 
uneconomical and expensive to install and maintain. The 
next step was the logical replacement of the “cluster” by a 
single lamp, and this resulted almost simultaneously in the 
development of a glass enclosing unit to give a light 
distribution better suited to street-lighting demands than 
the circular distribution from opal balls, or the slightly 
modified bare lamp distribution obtained with roughed balls. 
In Fig. 4, A and B, the day and night appearance of a new 
Holophane unit mounted on standards of special design, 
is Shown, while Fig. 5, gives the distribution obtained with a 
1000 watt type “C” tungsten or high efficiency lamp. 

Like “Frenchy” furniture and full skirts, it is believed 
that cluster street-lighting has “gone by” as is evidenced 
by the wide and increasing popularity of this unit with 
high candle power lamps. Not only will the new installa- 
tions consist of single-light units, but where such changes 
are made possible by the easy removal of the cluster top 
on present standards, the post manufacturers will be called 
upon to modernize many present installations of cluster 
posts by substituting the single-light unit. 

The influence of progress in illumination principles and 
methods, and our present knowledge of what constitutes 
good illumination, on glassware for certain kinds of service, 
is certain to be considerable. Thus one very potent—if 
indirect—influence is the work of the [luminating Engi- 
neering Society, whose officers and members fully realize 
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Kia. 3. ApapraTion OF InNpIRECT Bow. TO SEMI-COLONIAL 
DininG Room By THE ADDITION OF ELECTRIC CANDLES. 


the lasting benefits they can stimulate in the lighting field, 
and whose various committees are working faithfully to 
educate the general publie in lighting matters. 

As an example of the influence of greater knowledge in 
illumination principles on glassware design, contrast the 
glaring inefficient globes and shades of six or eight years 
ago with the variety of pleasing, comfortable and efficient 
reflectors, globes and indirect units now available. Reeall 
the development of glassware giving standard light distribu- 
tion (extensive, intensive, focusing and concentrating) and 
the immense educational power for good these were—and 
are—in displacing guess-work in illumination, and cheap, 
inefficient material. A greater knowledge of the evils of 
glare has resulted, first in greater depth of reflectors, then 
better diffusion by totally enclosing glassware, and finally 
in the development of the totally—and semi-indirect unit, 
and such modifications of filament-screening direct lighting 


units as the “concentric diffuser” with its recent imitators 
in glass, and glass-metal combinations. Not only is prog- 
ress in the art and science of illumination reflected in glass- 
ware design, but to an even greater extent perhaps, in 
methods of use and application, ability to analyze glass- 
ware performance and in better test apparatus and methods. 

As to the influence of lamp developments on glassware 
design, we have but to compare the low candle power, small 
bulb carbon, gem, and tantalum lamps of a few years ago 
with the almost infinite variety of sizes and styles of Tung- 
sten (Mazda) lamps now in use, to realize what an effect 
constant additions to and changes in types of these lamps 
have had on the manufacture of illuminating glassware. 
In the case of manufacturers whose product is chiefly de- 
signed to give predetermined light distributions with maxi- 
mum output, these changes have necessitated continual 
study of the effect of variations in natural distribution from 
the lamp, of filament size and position, of size and shape 
of glassware, ete. 

As lamps of higher and higher wattage have been pro- 
duced, new factors have been introduced into glassware 
design, such as adequate ventilation and requisite mechan- 
ical strength. Fig. 6, is an illustration of the new 16-inch 
design known as the Holophane-Realite, for use with 750 
and 1000 watt lamps, having provision for inereased ventila- 
tion by entrance of air at the lower band and exit at the 
holder, and steel straps from holder to lower band to insure 
the requisite factor of safety mechanically. With the re- 
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Fic. 4. HoLropHaNne ORNAMENTAL STREET LicgutTine UNIT; 
A—Day View or Unrr on Post SPECIALLY DESIGNED 
For 17 sy Tue Guo. Currer Co.; B—NIGHT VIEW 
on Post or THE Unton Merat Mre. Co. 


cent advent of the high efficiency (Type C or gas-filled 
Tungsten lamp) came new problems in diffusion and new 
possibilities in’ distribution—especially with Holophane 
prismatic combinations—due to the tremendous brillianey 
and high concentration of the helically coiled filament in 
these lamps. From the diffusion standpoint, Fig. 7, is 
interesting, as it illustrates a new direct-lighting unit giving 
excellent diffusion, but which would ordinarily be classed 
as an indirect unit by those not familiar with the finer 
points of illumination performance. By substituting a 
heavier density opal in the bottom piece for the light den- 
sity Veluria glass which is standard, and replacing the 
Veluria top plate by one of erystal roughed glass, this 
unit would become a true indirect unit with a small com- 
ponent of direct light. The tremendous variation in per- 
formance and light distribution which can be effected by a 
simple substitution of glasses in this way, is hardly realized 
by the layman, since these two variations of the same unit 
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would appear very much the same to the untrained eye. 
The possibilities of efficiently redirecting the light from 
incandescent lamps have not been fully realized until 
recently, owing to limitations imposed by the material size 
of filament mounting. With the entire filament confined in 
a very small space, as it is in the lamp construction of Fig. 
8, the light source approximates the theoretical “point- 
source” and better control by specular reflection and refrac- 
tion is secured. While good concentration in a beam or 
narrow cone of light has been readily obtainable, concentra- 
tion near the horizontal through a complete circle of 360 


With 
DESIGNED FixturRE TO GIVE ADEQUATE VENTILATION 
Wirn 750 anp 1000 Warr Lames. 
degrees, has hitherto been unobtainable in commercially 


Fic: 6. Honopuane-Reauite DESIGN SPECIALLY 


practicable glassware. For example, in one field of light- 
ing—the streets—although the best material available has 
been utilized, results have consequently fallen far short of 
the ideal. 

In taking advantage of the greater facility for light 
contro! made possible by the lamp construction mentioned, 
to obtain concentration near the horizontal, the manufac- 
turer of prismatic glassware reverted to a patented prism 
formation which had years before served its purpose well, 
but which had seemingly outlived its usefulness. This was 
the well known combination of vertical diffusing flutes and 
horizontal redirecting prisms. A unique improvement was 
effected, in that the flutes and prisms were on two entirely 
separate parts, which in the finished article are hermetically 
sealed together at the top and bottom, with the flutes and 
prisms in juxtaposition in the air space between the parts. 
This leaves the actual completed globe smooth on both inside 
and outside, thus removing entirely the objection—popu- 
larly much overestimated—of dirt collection on the prisms 
of prismatic ware. 


The construction of the “Holophane double internal 
refractor” as it is called, is shown in eross section in Fig. 9, 
and the appearance of a complete refractor street lighting 
unit in Fig. 10. The remarkable redirection of light into 
the zone most effective in street lighting, or wherever units 
are widely separated, is evident from the comparison (Fig. 
11), of the distribution from the unit shown in Fig. 10, and 


a 5 son 2 
that for the high efficiency series Tungsten lamp alone. 


Not only can a uniform circular distribution be secured by 
the refractor, but by the substitution of properly designed 
vertical redirecting prisms in place of the diffusing flutes, 
concentration can be obtained longitudinally as well as lati- 
tudinally. While such a unit has not been placed on the 
market as yet, the photometric results obtainable are shown 
in Fig. 12, one eurve being the distribution up and down 
the street for example, the other across the street. 

We come now to a consideration of the factors which the 
designer must equate in developing any new ware: First, 
price; second, appearance; third, performance; fourth, 
mechanical strength; and, fifth, adaptability to standard 
fixtures. Obviously price must be justified by the other 
factors, either singly or in combination, the factor of most 
importance depending primarily on the nature of the in- 
stallation. For example, in a magnificent church or similar 
auditorium, appearance the only consideration 
(reasonably good performance being assured), while in 
another installation mechanical strength and safety may 
outweigh everything else, and in still another, the best 
possible performance is to be sought. 

Judgment of glassware as regards appearance usually 
depends on personal preference and prejudice, involving 
such characteristics as, shape or contour, color, ornamenta- 
tion, and diffusion. Shape may appeal principally because 
of the fixture on which the glassware is used. 
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be carried in the glass itself and be equally effective cold 
and lighted, it may be applied as a toning, effective by 
reflected natural light and not at all by transmitted artifi- 
cial light, or as a casing invisible in daylight and active by 
transmission under artificial ight. Ornamentation may be 
effected by cutting, as in real “eut glass” (Fig. 1), by 
etching, with the pattern either raised or depressed, as in 


Fic. 9. InLusrraTing ConstrucTION AND LigHT ConTROL 
oF THE HOLOPHANE DousLeE INTERNAL REFLECTOR. * 
Fig. 13-A, or by molding, as in the pressed semi-indirect 
bowls shown in Fig. 13-A. Diffusion may be obtained by 
refraction, in clear crystal glass as in pendant prism-glass 
bead combinations and Holophane prismatic ware, by irreg- 
ular reflection and refraction in roughed and etched ware, 
The ghtter and 
sparkle of clear erystal glass appeals to some of us, while 


or by multiple reflection, as in opals. 


others prefer the diffusion of roughed glass or a combina- 


CoMPLETE HoLorHANE Rerracror Unit FOR 
SERIES SREET LIGHTING. 


Hig. 10. 
tion of the two. Some individuals like an opal so light 
in density that it hardly obscures the lamp filament, while 
others demand maximum diffusion and uniform surface 
brightness. 
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IN PLANE Up AnD Down Street; B—AcROSS STREET. 


The same thing cannot be said of performance, however, 
for here the “personal equation” plays no part—everything 
is on a definite, measurable, physical basis. As applied to 
illuminating glassware, performance may be said to include 
distribution, output, color, diffusion and depreciation. As 
was stated above in connection with price, distribution must 
be justified by the other factors, or justify them. For in- 
stance, if powerful concentration is required, a relatively 
low output and absolutely no diffusion are to be expected. 
The reverse is rarely true, however, namely, that a high 
output is ample justification for a decidedly ineffecient dis- 
tribution. For example, a certain reflector may have 10 
per cent more total output than another, but 25 per cent 
less flux in useful angles, or again a reflector having 10 per 
cent more output in useful angles, is decidedly inferior, in 
the writer’s opinion, to the one having the lower output 
but a 10 degree lower cutoff of direct light, when the better 
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Fig. 13-B. Druin Semi-Inprrect Bowns FROM SPECIAL 
DESIGN BY THE U. S. TREASURY DeEpr. THESE 
ILLUSTRATE ORNAMENTATION BY A MOLDED 
DESIGN. 
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Fig. 13-A. Semi-[yprrecr Bown Havine a RAISED 
ErcHep DresigN Wire BackGrounp IN COLor. 
screening results are in vastly better working conditions. 
In the same way, with high brillianey hight sources, output 
may be sacrificed for the sake of perfect diffusion and com- 
fortable appearance, provided good illuminating’ efficiency 

is secured through good distribution. 

On the physical basis that we are now considering per- 
formance, color is entirely divoreed from any question of 
personal preference—it is purely a matter of spectral com- 
position as measured by laboratory instruments. The car- 
bon lamp gives a light high in the orange and red, the 
carbon ares high in purple, the mereury vapor lamp high 
in the green, with the magnetite ares close to daylight. The 
introduction of the Tungsten lamp at 1.25 watts per candle 
gave a decidedly whiter hight than that from the carbon, 


Fic. 15. Ho.opHane Prismatic REFLECTOR—OPAL GLOBE, 
Semi-Inprrect Unrr ror High CANDLE Power Lamps. 
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Fic. 14. Curve SHowrna THE CoLoR COMPOSITION OF 
Tunesten Light CompareD WITH SUNLIGHT AND 
SKYLIGHT. From an ArticuE By M. 
LuckresH, ELEectricaL Wort, 

Juuy 18, 1914. 
the 1.00 w. p. ¢. lamp still whiter, and the so-called “half- 
watt” lamp, while considerably whiter yet, is still appre- 
ciably different from average daylight or even sunlight. 
As certain processes and materials require correct daylight 
color value, it was only natural that for such special service 
the Tungsten light should be properly modified by accesso- 
ries, and the color—correction can be accomplished of 
course only at the expense of total output. So that here 
again output, and in some eases diffusion, must be sacri- 

ficed to obtain a desired color quality. 

The diagram in Fig. 14 shows graphically the relative 
proportions of light of different wave-length or color in 
light from a blue sky, from the sun when directly overhead 
at noon, and from a Tungsten type “C” lamp giving 22 
lumens per watt. It indicates the amount of correction in 
light from the type “C” Tungsten lamps, necessary to ob- 
tain respectively, noon sunlight and blue skylight. The 
development of glass to give this correction has resulted in 
a “Treutint” line, now being placed on the market, giving 
“sunlight” color at an efficiency of about 10 lumens per 
watt and “average daylight” at 5 or 6 lumens per watt 
with type “C” Tungsten lamps. As these lamps are avail- 
able for 110 volt cireuits, in wattages from 200 to 1000 
inclusive, a tremendous field is thus opened up in industrial 
operations, stores, ete., for these true-color units. 

Much might be said about Diffusion from the per- 
formance standpoint, but as stated above in discussing this 
under Appearance, any such statement would rest on 


SS 


I 
its 


sae 


Fig. 16. Disrrisurion rrom Semi-Inpirect Unit SHOWN 
In Fig. 15, AND Curve or 1000 Warr TUNGSTEN ALONE. 
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17. Deratts aNd Diwensions oF Semi-INpDIRECT 
TaBLE Lamp EmpLoyina Prismatic REFLECTOR. 

a personal rather than on a physical basis, since this char- 
acteristic of a lighting unit, or a lighting system, is one 
of the matters which still requires a great deal of scientific 
investigation before it can be exactly defined and rated in 
absolute physical quantities. We know, however, that good 
diffusion is of much more importance with high candle 
power lamps than was the case with lower candle power, 
less brilliant sourees, and we also know that diffusion is 
obtained in various ways, one of which is by reflection from 
large surfaces external to the light unit—the ceiling for 
example, hence the development of semi-indirect units for 
these new lamps. This is a field where the ever-useful 
prismatic reflector has remarkable possibilities. Its low 
degree of transmission (15 to 20 per cent), gives just the 
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right brillianey when used inside opal bowls of light den- 
sity, or even of silk and similar enclosures. In addition 
to high reflecting efficiency, prismatic reflectors possess 
peculiar advantages for use with high candle power lamps 
in this form of unit, being the strongest glass mechanically, 
and entirely unaffected by the relatively greater heat from 
these lamps. Fig. 15, shows the nature of one standard 
semi-indirect unit now on the market and Fig. 16 its dis- 


* Designed by Mr. E. J. Edwards, Associate Engineer of the Na- 
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Fic. 17-4. Taste Lamp SHowN 1n Fie. 17. 
tribution curve. The very wide indirect distribution ob- 
tained naturally results in uniform ceiling brightness even 
with relatively close mounting, a condition resulting in 
excellent diffusion. 

In the same way prismatic reflectors are being adapted 
to floor standards and table lamps so popular just now, 
with a large proportion of indirect light and a small but 
well distributed direct lighting component. Fig. 17 gives 
a sectional view of such a table lamp*, its distribution with 
a 100 watt clear lamp being shown in Fig. 18. The dark 
red silk shade, being lined with white silk, not only cuts 
down the light near the horizontal to a comfortably low 
intensity (two candle power), but also assists by reflection 
in producing the strong ray of direct light at just the right 
angle for comfortable reading. As a matter of fact, this 
lamp gives a uniform intensity of three foot-candles over 
a large library table. Since they are produced much less 
expensively than similar units of more complicated con- 
struction, combination of this sort can be made to give 
practically any desired distribution very economically, and 
with a little assistance from fixture manufacturers will 
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Fig. 19. 
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Fic. 20. Ligutrne or tHE S. 8. Noronic, NorTHERN 
Navigation Co., Lrp., J. Minton Dyer, ARcHITECT, 
A Ligutine System Giving Maxrmum Dirrusion 
TO Reveau Deraru. 


enable the “middle class” to have a degree of diffusion in 
their homes that is now enjoyed only by the well-to-do. 


Diffusion can—and far too frequently is—obtained by 
reflection from walls as well as ceiling. Thus the “diffu- 
sion” obtained by using light density opal globes and re- 
flectors is not only in the opal glass itself, but is due also 
to irregular reflection from upper side walls of uncontrolled 
light. Diffusion obtained in this way, often spells illumi- 
nation inefficiency and in the writer’s estimation the use of 
opal enclosing globes giving an approximately circular 
distribution is frequently unjustified, when equivalent dif- 
fusion and much better illumination results can be obtained 
by other means. This does not mean that a cireular dis- 
tribution and the reflection of considerable light from the 
walls is always to be avoided. For instance, the bathroom 
in the writer’s residence is rectangular in shape with the 
lavatory placed at one end, medicine closet and mirror 
above it. Considering the illumination requirements to 
consist principally of adequate lighting of all parts of the 
face for shaving, two side brackets were provided on either 
side of mirror as shown in Fig. 19. Then in order to 
secure satisfactory intensities at the other end of the room. 
these-were made upright units and equipped with a pris- 
matie direct light at the required angle for lighting the 
face, but depending on the wall to reflect diffusely the light 
transmitted backward, and on the ceiling to reflect the in- 
direct component thrown upward from the reflector. With 
such good conditions as here exist, wall reflection is highly 
efficient and a satisfactory means of obtaining the desired 
lighting effects. 

In certain other cases, high transmission and circular 
distribution characteristics of good diffusing glasses, is 
absolutely required, not for reflection primarily but for 
wall and ceiling illumination. A detailed reference to Fig. 
20 will make this evident. This illustration is taken from 
the first promenade deck through the second promenade deck 
to the smoking room on the boat deck of the new lake 
steamer Noronic, put into commission this season by the 
Northern Navigation Co., Ltd., (Grand Trunk Route) of 
Carnia, Ont. The writer considers this one of—if not the 
best lighted passenger steamer afloat. The architect, J. 
Milton Dyer, of Cleveland, was glad to accept expert illu- 
minating engineering service and thereby based his illu- 


mination design on the very latest practice and materials. 

Obviously the requirements here encountered were rather 
out-of-the-ordinary, inasmuch as revelation of the detail 
which is largely responsible for the surpassing beauty of 
the decorations constituted one of the main objects of the 
lighting system. Though much of this detail is lost in 
reproduction, still it is evident that the lighting design is 
effective in this respect and at the same time there is not 
the least glare from points of unduly high brillianey. Con- 
cealed lighting was adopted throughout, not by indirect or 
filament-sereening direct units, but by enclosing light and 
medium density opal glass in the form of oval, oblong and 
circular placques, shallow squat balls and bowls, and on the 
ceiling of the smoking room, as shown in the illustration, 
a deep stalactite globe. By keeping the size of each unit 
small, the candlepower low, and increasing the number of 
outlets, haying them in the line of vision is not objection- 
able, as would otherwise be the case, especially since the 
smallest dimension of the glassware is presented to view. 
The fact that relatively low foot candle intensities are re- 
quired considerably facilitites the design of an installation 
of this sort primarily for maximum diffusion and “spread.” 
There is an increasing tendency in the design of interior 
lighting systems to entirely conceal the lamp by one means 
or another—a tendency entirely justified by the increasing 
efficiencies of Tungsten lamps—and this is resulting in a 
considerable and pleasing variety of glass units. 

Little need be said as regards depreciation from the 
standpoint of performance, although this factor has been 
receiving more than-passing thought of late in the design 
and development of new glassware. The object of course 
is to secure a minimum deposit of dust in a given time and 
greater ease of cleaning, but in certain types of units, for 
example, the indirect, serious and rapid depreciation is 
bound to occur, and regular, systematic cleaning mainte- 
nance should be enforced. The cost of energy is not yet 
so low that we ean afford to turn part of our supply into 
the gutter, so to speak, and regular cleaning pays for itself 
many times over. 

Summing up, the present tendeney in the design of 
lighting glassware seems to be, first, an ever increasing 
variety of ornamentation by etching, color, molding and 
cutting; second, unimportant variations in the shape of 
bowls and globes, with few additions in reflector contours; 
third, new combinations of existing glassware to form so- 
called “diffusing” units, having somewhat higher efficiencies 
than most totally enclosing globes; fourth, an increasing 
number and use of wall placques; fifth, the development 
of units giving daylight color values—and here the unwary 
public may frequently be deceived by incorrectly prepared 
glasses or combinations which claim to give true daylight, 
but which do not correct the Tungsten light in the right 
proportions; sixth, the necessary introduction of larger units 
for the high candlepower types, involving new problems in 
diffusion, ventilation and mechanical strength, and new pos- 
sibilities with prismatic ware and specular media in ex- 
treme distribution, due to filament concentration. It is the 
writer’s earnest hope that the present apparent tendency 
to insufficiently reduce the extreme brillianey of these large 
lamps just to “make a sale,” by showing the highest in- 
tensities in competition, will arouse the active opposition of 
those thinking members of the lighting profession who have 
the real suecess of the “conservation” movement, and the 
consistent progress of the art and science of illumination, 
at heart. 
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Some Engineering Features of Office Build- 
ing Lighting 


BY E. J. EDWARDS AND WARD HARRISON, ILLUMINATING ENGINEERS. 


HILE the claims for most designs of reflecting units 

are generally known, there is little engineering data 
available for the different types when operated under the 
same set of conditions. In what follows the results of 
illumination tests are presented for various systems on the 
basis of equal quantity of light flax generated and in terms 
of the wattage required to give an average intensity of 5.0 
foot-candles. The information and data are abstracted from 
a paper presented by the authors before the Illuminating 
Engineering Society, and refer to a group of new office 
buildings recently: constructed just outside the city of Cleve- 
land, Ohio. 

The lamps used for the tests to be discussed were selected 
so as to give their rated candle-power when operated at the 
test voltage. The voltage for the test circuits was regulated 
by hand, thereby doing away with the necessity for voltage- 
candle-power corrections. In the tests which will be di- 
rectly compared, the same lamps were used, except where 
one test required clear lamps and the other bowl-frosted. 
The bowl-frosted lamps were rated before being frosted and 
the “clear” values used in computations. Photometric read- 
ings were taken with a Weber portable photometer. The 
stations for all tests were as given in Figs. 1 to 4. 

The various systems employed in the standard offices 
used for the tests were: 

(A) Four direct, opal glass units, fitted with bowl- 
frosted tungsten-filament lamps. 

(B) Same as A, except that reflectors are inverted and 
clear lamps used. 

(C) One semi-indirect bowl with clear lamps in cen- 
tral outlet. 

(D) One indizct plaster bowl with clear lamps in cen- 
tral outlet. 

(E) Fou mirrored glass indirect units with clear 
lamps. 
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TESTS A-F. 


Fig. 1. Srarrons ror Trests A To F. 


(F) Four direct prismatic glass, intensive, with bowl- 
frosted lamps. 

A single unit of each system is shown in Fig. 7. System 
A is the one generally adopted throughout the offices. The 
others are used in places where the requirements are special 
or where special consideration was given to the individual 
tastes of the occupant. 


In the tests A-F lamps of equal luminous output were 
used, so that comparisons show the results obtainable with 
the different systems with the same amount of light gen- 
erated at the lamps. It is hardly necessary to state that the 
same wattage is not to be recommended; however, it was 
thought best for purposes of comparison to make tests on 
this basis. Reflectors in all cases were of the correct size 
for the wattage of lamps used, except that in the mirrored 
glass reflectors it was necessary to use an extension in order 
to insure the proper lamp position. A summary of the re- 
sults of tests A-F, as outlined above, is given in Tables 


1 and 2. 


TABLE 1—INTENSITY DISTRIBUTION. 
Tilumination foot-candles Efficiency 


on 30-inch plane —— ——_—. 
— Lumens Per cent 


Description Aver- Maxi- Mini- per utilization 
Test age mum mum _ watt efficiency 


Direct, 4 units, opal 
glass, bowl-frosted 
VAIN Bie s.\s-ice ses ere sre A 4.58 5.54 3.89 2.95 32.5 


Semi-indirect, 4 units, 

opal glass, clear 

LEDEDE: +... 5-5 ciaeiane B 2.69 3.01 2.32 1.73 19.0 
Semi-indirect, 1 unit, 

diffusing bowl, clear 


HIE DS!) So ae ete create Cc 3.19 5.63 DT) 2.05 22.6 
Indirect, 1 unit, plaster 
bowl, clear lamps... D 2.39 3.66 1.42 1.54 17.0 


Indirect, 4 units, mir- 

rored glass, clear 

Damips... | iaseere ees © E 2.65 3.04 
Direct, 4 units, pris- 

matic, bowl-frosted 

LAMPS <5 fetareueieces +6 F 5.00 5.78 4.33 3.22 SoD 

Room area—257.5 square feet and 4—100-watt lamps used in 
each test. 

Ceiling height, 11 feet 10 inches. Height of unit above floor, 
Tests A, B and F, 10 feet 6 inches; Tests C and D, 9 feet 5 inches; 


Test E, 9 feet 9 inches. 


2.20 ny A) 18.7 


Before comparing these systems with one another and 
with the efficiency figures in other installations, the exact 
conditions as regards spacing of outlets and character of 
walls and ceiling surface should be borne in mind. The 
walls are finished with a greenish-gray paint, which reflects 
53 per cent as much tungsten-filament light as does white 


blotting paper. The white blotting paper used in all these 
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tests showed, on measurement by the Nutting reflectometer 
method, a coefficient of reflection of 77 per cent. The walls, 
therefore, absorb 59 per cent. The ceilings reflect 76 per 
cent as compared with the blotting paper, and, therefore, 
absorb 41 per cent of the light falling upon them. 


: a 
= TABLE 2—SURFACE BRIGHTNESS DISTRIBUTION. 


Surface brightness foot-candles equiva- 
lent to white blotting paper 
a ae 


— — 


Ceiling Walls 
—————— ne 

Maxi- Mini- Maxi- Mini- 

Description Test mum mum mum mum 
Direct, 4 units, opal glass, 

bowl-frosted lamps ... A 5.238a7 0.663b 6.08e 0.846f 
Semi-indirect, 4 units, 

opal glass, clear lamps. B 1.95a 0.561b 2.13e 0.477f 
Semi-indirect, 1 unit, dif- 
fusing bowl, clear 

VAMDG Nec ctarete ae aes C 60.3a 0.768d 1.838e 0.593f 
Indirect,-1 unit, plaster 

bowl, clear lamps.... D 65.1¢ 0.280d 1.32e 0.263f 
Indirect, 4 units, mir- 
rored glass, clear 

PEYINIS SS Serv sete su. steues. E 60.2a 1.040b 2.52e 0.461f 
Direct, 4 units, prismatic, 

bowl-frosted lamps ... F 3.59a 0.995b 2.67e 0.782f 


It is possible with the best white paint to obtain a co- 
efficient of reflection as high as 85 per cent. Measurements 
on new white finished plaster surfaces showed coefficient of 
reflection as high as 92 per cent. Therefore, with the very 
best possible conditions, as regards ceiling, the illumination 
of the indirect system could be raised more than 50 per 
cent. The semi-indirect systems could, of course, be made 
to show nearly as great an increase if the best possible ceil- 
ing surface were used. Table 3 is a summary of reflection 
data for all tests. 

TABLE 3—SUMMARY OF REFLECTION 
Reflection coefficient, per cent 


Relative to white blotting 
paper as obtained by 


DATA. 


Surface brightness readings Absolute 
NhIte .DIObbLINg = DADO iste cis uieie ess: schell> oats 100 77 
URIS: INES LATO AKO OMICORN a elarsciale ss siclic + «oil 53 41 
Ceilings in standard offices ............ 76 59 
New factory white paint, worst ........ 90 69 
New factory white paint, best .......... 110 85 
New white finish plaster .............. 120 92 


At first thought it might be expected that some of the 
efficiencies would come higher, but considering the spacing 
of the outlets, shown in plan in Figs. 1-4, and bearing in 
mind the reflecting power of the walls and ceiling, one will 
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see that in all the systems tested a large part of the light is 


necessarily lost by absorption of the walls. The lighting of 
rooms of a character similar to those tested involves not only 
the illumination of the working plane, but many other eon- 
siderations, such as the lighting of the walls, the elimination 
of dense shadows on the desks, ete. Utilization efficiencies 
given apply strictly only to this one size room with the same 
character of walls and ceiling. They are not representative 
of what may be obtained with larger spaces, an example of 
which appears later in the paper. However, the size of the 
room and the finish of walls and ceiling represent a fair 
average of office buildings in general. 


From Table 1 it may be seen that the four 100-watt 
direct prismatic units gave an average illumination of 5 
foot-eandles, which is higher than for any of the others. 
Since the wattage in each test was the same, the prismatic 
units gave also a higher efficiency. Table 4 shows the watt- 
age which would have to be used to obtain the same quan- 
tity of light on the 30-inch plane. 


TABLE 4—WATTAGE TO SECURE SAME QUANTITY OF LIGHT. 


Wattage neces- 
sary to produce 
an intensity of 


Description Test 5 foot-candles 
Direct, 4 units, opal glass, bowl-frosted lamps. A 109 
Semi-indirect, 4 units, opal glass, clear lamps. B 186 
Semi-indirect, 1 unit, diffusing bowl, clear 

Eyer tof” Genes (cus tn tits <3, oir), Dee CRORE DI eREae RE ea 157 
Indirect, 1 unit, plaster bowl, clear lamps... D 209 
Indirect, 4 units, mirrored glass, clear lamps. E 189 
Direct, 4 units, prismatic, bowl-frosted lamps. F 100 


The difference in the direct, semi-direct and indirect sys- 
tems of lighting would, of course, be decreased if the ceil- 
ing were of a high coefficient of reflection. Even though 
the coefficient of reflection of the ceiling is only 59 per cent, 
it has been termed a good white ceiling by many observers, 
and so perhaps does not differ greatly from the average 
ceiling used in semi-indirect and indirect systems. 


In comparing a central single unit system with the four- 
outlet system, one should bear in mind that the single unit 
throws less light on the walls, and, therefore, should give a 
higher average intensity on the 30-inch plane, everything 
else being equal. Some interesting comparisons of uni- 
formity of illumination can be made. The ratios of maxi- 
mum to minimum values are remarkably similar for all 
systems with the same arrangement of outlets. The bright- 
ness figures of Table 2 are of interest because they furnish 
some idea of the contrast presented to the eye. Fig. 8 
is a key to the positions where the readings were taken. The 
brightest spot on the walls was one where the most spec- 
ular reflection took place. Here again many interesting 


comparisons are possible. It is seen that all the semi- 
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indirect and indirect methods show very high ceiling con- 
trasts, but low wall contrasts. On the other hand, the direct 
units show low ceiling contrasts, but higher wall contrasts. 
This is, of course, as would be expected, but perhaps the 
actual magnitude of the differences will be of interest. 


of use through a period when building construction was be- 
ing completed. The lamps and glassware were then cleaned 
and tests made with all lamps and half of the lamps burn- 
The narrow hall cannot be lighted with the same effi- 
ciency obtained in larger areas, and in this ease light thrown 


ing. 


TABLE 5—INTENSITY DISTRIBUTION. 


Efficiency 
llumination foot-candles 
on 30-inch plane 


Wattage Lumens Per cent 


Area per per per utilization 
Description Test No. units unit sq. ft. unit Average Maximum Minimum watt efficiency 
Direct, prismatic, totally enclosed, 
dirty, clear lamps, in corridor... G Single row 102.3 1/60 1.14 1.47 0.90 1.94 22.2 
Direct, prismatic, totally enclosed, 
clean, clear lamps, in corridor... H Single row 102.3 1/60 1.27 1.63 1.02 2.17 24.7 
Direct, prismatic, totally enclosed, 
clean, clear lamps, in corridor, al- 
ternate units turned on........ I Single row 204.6 1/60 0.647 1.23 0.280 2.21 25.2 
Semi-indirect, diffusing bowl, clear , 
lamps «).).5.5 501 Senko 3) ae J 4 77.5 4/40 3.54 4.08 2.71 1.72 20.5 
Direct, opal glass, bowl-frosted lamps K 8 65.5 1/100 5.34 6.18 4.66 3.50 38.6 
Direct, prismatic, clear lamps, wide 
Spacing in basement .......... L 4 186.2 1/150 4.54 5.93 2.73 5.63 59.1 
Direct, enameled steel bowl........ M 2 rows staggered 144.0 1/100 3.04 3.47 2.11 4.38 48.2 


Ceiling height, Tests G, H, I. J. K, 11 feet 10 inches; Tests L 


aid M, 12 feet 8 inches. 


Height of units above floor, Tests G, H and I, 


10 feet 6 inches; Test J, 9 feet 5 inches; Test K, 10 feet 6 inches; Test L, 11 feet 5 inches; Test M, 11 feet 11 inches. 


The results of other tests besides those in the typical 
office are given in Tables 5 and 6. 
TABLE 6—SURFACE BRIGHTNESS DISTRIBUTION. 


Surface brightness foot-candles equiva- 
lent to white blotting paper 


Ceiling Walls 
Maxi- Mini- Maxi- Mini- 
Description Test mum mum mum mum 
Direct, prismatic, totally 
enclosed, clean, clear 
lamps, in corridor.... H 3.22a 0.272b 1.69e 0.174f 
Semi-indirect, diffusing 
bowl, clear lamps.... J 26.0a 2.27b 2.16e 0.583f 
Direct, opal glass, bowl- E 
frosted lamps ...... K 5.2384 0.663b 6.03e 0.846f 
Direct, prismatic, clear 
lamps, wide spacing in 
DAREMEN ts Meret ioe reds L 6.4la 1.18¢ 4.94e 2.12f 
Direct, enameled _ steel 
DOW tela roe wana M 0.454k 0.333k 1.79e 0.336m 


Considering the first, Test J, the result of placing four 
of the semi-indirect bowls of Test C in a larger room is 
seen. The wattage per unit is cut down from 400 to 160, 
thereby reducing the brillianey of the unit and ceiling. The 
utilization efficiency is not as good because of the wide 
spacing resulting in more wall illumination, but the uniform- 
ity is much better, the ratio of maximum and minimum 
illumination being 3.22 and 1.51 in the two eases. 

A eorridor is lighted by a single row of totally enclosed 
prismatie units containing 60-watt lamps. Readings were 
taken in a fairly typical section with all lamps lighted and 
the units in a somewhat dusty condition after eight weeks 


upon the walls was either largely absorbed by the dark finish 
or transmitted by the rough glass which forms a large por- 
tion of the wall area. It is, therefore, not surprising that 
the light on the usual reference plane does not exceed 25 
per cent of that generated. The uniformity with all lights 
on is even better than would be considered necessary, as 
shown by a ratio of maximum to minimum illumination of 
1.6. With half of the units in service, this ratio is 4.4. 

The dust accumulation of eight weeks proved to reduce 
the illumination about 11 per cent at all points. This serves 
as another example of the necessity of cleaning lighting 
units. The eight-week period was probably equivalent to 
twice that for normal operation of the building. 

The next series of tests are all on direct systems utilizing 
the three types of reflectors in very general use in office 
buildings—prismatie glass, opal glass and enameled steel. 

The first test may be taken as indicative of what is to be 
obtained under favorable conditions with standard equip- 
ment of prismatic reflectors. The ceiling and upper part 
of the walls are finished in factory white, which, from tests, 
proved to have a high reflecting power. The value of 5.63 
lumens-per-watt (uncorrected for photometer test plate 
error) with 150-watt lamps speaks for itself and is ob- 
tained at a utilization efficiency of 59 per cent. If increased 
12 per cent for test plate error, the utilization efficiency be- 
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comes 66 per cent. The spacing would be called fairly wide 
and the room large. It is seen that the uniformity is repre- 
sented by the maximum-to-minimum ratio of 2.17. 

Direct lighting opal glass units were installed in eight 
outlets in a room of the same width and characteristic finish 
as the offices, but having about twice the area. Compared 
with the prismatic installation just mentioned, the uniform- 
ity is better, but the efficieney not so good. By comparing 
with Test A, which is similar in every way except in size of 
room, something of the effect of wall absorption in small 
rooms may be seen. By doubling one dimension of the room, 
the utilization efficiency is increased from 32.5 to 38.6 per 
cent, 

The test with 100-watt enameled steel units took place in 
the machine room, where objects are dark, but ceiling and 
walls light, as is fairly typical of certain service spaces in 
office buildings, and also in factories, where such lighting 
equipment is employed. The arrangement of outlets con- 
sists of two rows with units staggered. The uniformity in- 
dex is good (1.64), and the utilization efficiency (48 per 
eent) is representative of what may be expected with this 
form of opaque reflector, under conditions where a small 
number of units contribute to the lighting of any one spot. 


ELEVATION 


M% LOCATION OF READINGS 
DESIGNATED BY LETTERS 


STATIONS FOR TESTS FOR BRIGHTNESS. 


W- Poss7TION OF OUTLETS 
Fia. 8. 


S 
2a 


SX 
SOs 


ee SM 
OK 
\ KY 
Nowe 

ral 


“a RO 


a 


LUMENS UPPER HEMISPHERE 
a LOWER . 


: Ne 
RECT DiFFUSING Bow” >< 
AMPS EAR PS 
SSHOLDER — SPECIAL aoe 


Paye) we 
aneeSy 


OTAL LUMENS LAMPS. MA y 

: : * &BOWL = 857 \ 

UMENS UPPER HEMISPHERE 723 
: LOWER ‘ 134 Ff 


G, HandI J 


DISTRIBUTION. CURVES FoR Units SHOWN IN Fic. 7. 


The ceiling, since it receives all of its light indireetly, is very 
uniformly illuminated. 

It was not the intention to attempt to draw any sweep- 
ing conclusions from these tests, but something should be 
said of the efficacy of the two methods of locating the out- 
lets. The single office spaces usually have desks and cases 
placed next to walls. Many have tables in the middle. The 
central outlet system of lighting, either direct or indirect, is 
not considered entirely suecessful where the desks 
placed next to the walls. In the conference rooms, where 
the work is done around a large table in the middle, either 
method is satisfactory. The four-outlet \systems could 
have been designed for a higher utilization efficiency by 
placing the outlets nearer the middle of the rooms, but the 
best position of the fixture with respect to the natural desk 
position would have been sacrificed by placing the outlets 
nearer together. 


are 


New Business of Byllesby Properties. 


All Byllesby properties reporting for the week of July 
20-25, closed contracts for a total of 812 new lighting and 
power customers with an aggregate of 549 kilowatts light- 
ing capacity and 746 horsepower in motors. The kilowatt 
hour output of the properties for the week inereased 14.2 
per cent over the corresponding period of 19135. 


During the month of June, the Union Electrie Light and 
Power Company of St. Louis, Mo., sold 1,059 fans as 
against 843 during June of 1913. A special auto-delivery 
service was inaugurated in order to deliver the fans to eus- 
tomers on the same day as ordered. 
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Important Recent Changes in Decorative 
Street Lighting. 


BY ALAN BRIGHT, ILLUMINATING ENGINEER, 


HE one factor that has had a great deal to do with 

the changes noticeable during the past few months in 
outdoor lighting, is the introduction of gas filled incandes- 
cent lamps. The perfection of the one-half watt lamp is 
certain to mean a more general extension of ornamental 
lighting, for if the cost of electrical energy remains the 
same, many small business centers can afford to maintain 
ornamental incandescent systems. 

With the majority of the ornamental installations of 
lighting, the multiple system of distribution is employed 
with the lamps arranged in clusters of 3 or 5 lamps of 60 
or 100 watts capacity. When the nitrogen filled lamp made 
its appearance those having charge of the maintenance of 
large systems immediately began to figure a method of 
using the more efficient lamp with a 5 light cluster arrange- 
ment. The spacing between posts usually varies from 65 
to 120 feet, so that the simple substitution of 500 or 750 
watt gas filled lamps for the 60 to 100 watt old type tung- 
sten lamps was out of the question. The introduction of a 
single large post was therefore to be expected. The single 
light decorative unit has been used for some time in con- 
nection with the luminous are lamp system for lighting 
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business streets and it now looks as though downtown areas 

will also be lighted with single light posts supporting high 
power nitrogen lamps. It is to be expected, however, that 
on systems installed by merchants for spectacular and 
trade drawing effects, the 5 and 3 light clusters will con- 
tinue to be used. 

It is often said that it is undoubtedly the case that our 
streets have too many posts. Where five light clusters have 
been placed on both sides of the street in addition to fire 
and police alarm pedestals, the thoroughfare usually has a 
crowded appearance and the general effect especially during 
the day is that the thing has been overdone. The introdue- 
tion of single light posts supporting high candle power 
lamps enclosed in diffusing glassware, therefore, should 
tend to increase the post spacing and to remove the com- 
plications of the cluster system. Where cluster posts have 
been installed, it is not likely that single light posts will 
be substituted for this would be a burden on tax payers 
and merchants. 

When the high power incandescent lamps are enclosed 
in ball globes the excessive heat developed makes it neces- 
sary to provide some means of ventilation. -Perhaps the 
simplest method of accomplishing this is to provide a top 
fitter on the globe to which a spun coprer ventilator may 
be attached. This part may be made of light material and 
equipped with thumb screws so that the globe may be easily 
removed by the cleaner. The holes providing for the es- 
cape of the heated air should be small enough to prevent 
insects from entering the globe. A pressed metal standard 
with 16-in. ball globe and ventilator is shown in Fig. 1. 
The design of the ventilator should be simple and should 
harmonize with that of the post to give a general orna- 
mental effect. A rather simple design is shown in Fig, 2. 

The size of the globe to be selected is often a question 
of considerable dispute. It is largely a matter of artistic 
judgment, yet the diameter of the post column and the 
height of the post have a great deal to do with the selec- 
tion of the size of the globe. The more common sizes for 
single hght posts are the 16-in. and 14-in., although the 
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18-in. is often specified. Sizes larger than 18-in. are sel- 
dom used on account of their cost. 
INCREASED EFFICIENCY IN GLOBES. 

Since the high efficiency incandescent lamps have come 
into use, attempts have been made to alter the design of 
the glass globes so as to secure a more economical distribu- 
tion of the light. Figs. 3 and 4 illustrate globes of which 
the upper surfaces have been shaped so as to direct the 
light toward the street instead of allowing the light from 
the upper hemisphere of the customary ball globe to go 
toward lighting building fronts. Fig. 5 shows a five light 
cluster equipped with one upright and four pendant globes. 
All five globes have been designed in this manner and it is 
thought by many that the arrangement is highly ornamental 
and should interest merchants and tradesmen who are anxi- 
ous to draw publicity to their particular street or business 
block. 

In order to determine the effect upon the light distribu- 
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tion, by flattening the upper surface of the globe, the five 
light cluster in Fig. 5 was equipped with ball globes (four 
12-inch in pendant position and one 16-inch upright) en- 
closing 100 watt lamps and a set of illumination readings 
taken on a 30-inch plane on a line running through the 
post. Readings were taken at intervals of six feet and the 
dotted line curve of Fig. 6 indicates the intensities. With 
the lamps burning under identical conditions, the flat top 
globes were substituted and the intensities as measured are 


— 


| 
Sinete Light Unit Wire Guose Mabe or Two 
Parts. 

indicated by the full line curve in Fig. 6. It will be noted 
that there is an appreciable increase in illumination out 
to a distance of ten feet, although there is no appreciable 
difference in the values beyond. Care was taken to select 
globes so that the weight and the density of glass was prac- 
tically the same in both eases. 

Fig. 7 shows a flat top globe applied to a trolley pole 
bracket and Fig. 8 shows a single light unit of which the 
globe is made up of two parts. The upper flat portion 
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of the globe is made of dense Opal glass to give maximum 
reflection and the lower bowl portion is made of diffusing 
glass of light density to give maximum light transmission. 
The two parts are held together on the inside by a simple 
holder. 
EXTENISON OF ORNAMENTAL LIGHTING. 

Ornamental lighting is becoming more and more a 
proposition that concerns the municipality. Some time 
ago it was believed to have been an excellent booster for 


Fig. 7. 
any band of business men who saw fit to create publicity 
in their district by installing the so-called “low lighting 
system.” What was demonstrated to be a good thing for 
the merchant was soon valued by the whole city so that 
when changes are contemplated and extensions made by 
our up-to-date municipalities, modern posts, lamps and dis- 
tributing apparatus is used. The cities of the middle West 
have taken the lead in this respect. 

The introduction and development of decorative incan- 
descent lighting belongs to America. The Canadians and 
Mexicans were not Jong in following suit, however, as in 
previous articles on the subject of ornamental street light- 
ing, mention has been made of very creditable installations 
in Toronto and Mexico City. The cities of Kurope have 
been slow to adopt American street lighting. One of the 


TROLLEY PoLe Bracket. 


first installations of note is shown in Fig. 9. These posts 
have been installed by a large London concern on Baker 
Street in that city and although the present European poli- 
tical disturbances are likely to curtail progress of all kinds, 
the English cities should eventually find good street light- 
ing to be a paying investment. 

The illustrations shown here are presented through the 
courtesy of the Macbeth Evans Glass Company, whose 
glassware is used. 


Electric Railways in Hamburg, Germany. 

According to Consul General Henry H. Morgan, Ham- 
burg, Germany, considerable activity has been shown in the 
construction of electric street railways in Hamburg during 
the past two years. In 1912 the Hamburg elevated rail- 
road was built by Simens & Halske (Ltd.) and the Gen- 
eral Electric Association. The capital of the company 
amounts to $3,570,000 and the rolling stock consists of 80 
cars. The trunk line, in the form of a ring, is 10 4-5 miles 
long, from which diverge 7 miles of branch lines. The road 
passes through 414 miles of tunnels, and over 314 miles of 
viaducts constructed of iron and stone. The gauge of the 
road is 1.435 meters (4.7 feet). It will be seen that the 
trunk line is partly elevated and partly underground. 

There are 23 stations on the main line and 12 on the 
branch lines. The fares are as follows: 2.38 cents for 
five stations, third class; 3.57 cents for five stations, second 
class; 3.57 cents for 10 stations, third class; 4.76 cents for 
10 stations, second class; 4.76 cents for more than 10 sta- 
tions, third class; 7.14 cents for more than 10 stations, 
second class. Before 7 o’clock a. m. tickets for workmen 
are issued in third class only at 2.38 cents, good for any 
distance. When purchasing these tickets, return tickets at 
the same price can be purchased which can be used at any 
time of the day of purchase. Tickets good for a week for 
these early trains cost 13 cents, and return tickets available 
at any hour of the day 27 cents. Commutation tickets for 
all trains at all hours of the day are also sold at the fol- 
lowing rates: For eight stations, third class, $19.04 per 
year; For eight stations, second class, $26.18 per year; For 
each further station $1.19 third class and $1.67 second class 
in addition. A ticket good for any distance at all hours of 
the day, costs 150 marks $35.70) third class and 200 marks 
$47.60, second class per annum. 


Fig. 9. “ELecTROLIER ON BAKER STREET, LONDON, ENGLAND. 
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Developments in Designs of Lighting Units 
and Fixtures. 


BY E. J. DAILEY, JR., 
VERY complete electric incandescent lighting unit is 
composed of three essential parts, namely: (1) The 

lamp, which is the source of light and really the neucleus of 

(2) The reflector or enclosing globes for redirect- 

ing, diffusing or coloring the light rays; (3) The fixture, 

which acts as the support for the other parts. As each of 
these parts is generally made by a different manufacturer, 
the development of the unit is dependent on the develop- 
ment of the separate parts and their harmonious relation 
panemaicaa 
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the unit; 
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Steps IN CANDLEPOWER RANGE OF | NCANDESCENT 
Lamps—E.ectric JOURNAL, JUNE, 1914. 
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to each other. Efficiency and low operating cost have been 
the aim of lamp manufacturers while ornamentation and 
adaptability play the most important part in the manufac- 
ture of fixtures and reflectors. 

The development of the lamp has been more pronounced 
than the development of the other parts, as it is the most 
essential of the whole unit. If increase in sales of this type 


BiG. 
‘an be taken as a criterion, the development 
The total increase in sales of domes- 
tic incandescent lamps alone from 1907 to 1913 is almost 


2 AND 3. 
of illuminant 
has been remarkable. 


*Report of Lamp Committee National Electric Light Associa- 
tion 1914. 

Appreciation is expressed for the courtesies of The Edward 
Schroeder Lamp Company for photographs shown herein. 


CONSTRUCTION OF VacuuM AND Gas FILLED 


ILLUMINATING ENGINEER, WESTINGHOUSE LAMP COMPANY. 


60 per cent*. Further, it is estimated that out of 347,000 
new residences erected within the reach of a central station 
during the year of 1912, 275,000 or approximately 80 per 
cent* were wired for electrie service. All new services run, 
in one year to old residences, is estimated to be 10 per 
cent of the total number of old residences that ought to 
be using and can be wired for electric Again, 
when we realize that the consumption of tungsten lamps 
during 1913 was approximately 80 per cent of that of all 
other incandescent lamps compared with 10 per cent for 
the year 1907, we can more fully appreciate the rapid 
advance made in the development. No other single piece 
of electric apparatus has done more toward advancing’ the 
use of electric current than the tungsten lamp. It is there- 
fore, quite natural that it should form the basis from which 
fixture and glass manufacturers work, and each advance 
made by the tungsten lamp involve or influence an im- 
provement in fixtures and glassware. 


lighting. 


The continued and remarkable increases in efficiency and 
quality of light, especially in the high ecandlepower units, 
has made this lamp of particular interest for interior light- 
ing. These improvements in efficiencies have been obtained 
without any saerifice of life, which is still maintained to 
average 1,000 hours. It is manufactured in classes that are 
subdivided and sub-classified in such a way as to meet the 
most intricate requirements of the general public. Devel- 
opments within the last year have extended the range of 
candlepower considerably, so that there are now available 
tungsten lamps of candlepowers of from less than one to 
approximately two thousand. The chart shown in Fig. 
gives graphically the increases in range of candlepower of 
incandescent lamps. 

The development of the hght source has not been c.-- 
fined entirely to imereasing its efficiency, life, and ruggea- 


LAMPS. 


TUNGSTEN 


ness, but the machinery used in its manufacture and methods 
employed have been so perfected that it is now possible ts 
place tungsten lamps on the market at reasonable prices, 
which are being continually and almost periodically reduced. 
The quality of tungsten lamps is very uniform; the filament 
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Fig. 4. CANDLEPOWER AND Warts or Toran ANNUAL 
SALES OF INCANDESCENT Lamps (N. E. L. A.—1914). 
has been made stronger, its position in the buld and its sup- 
‘ports have been improved, chemicals have been introduced 
into the lamp to prevent or delay the appearance of blacken- 
‘ing and to improve the efficiency. Special shaped bulbs are 
used to facilitate collecting the discoloring particles thrown 
off from the filament at locations where they do not material- 
ly affect the efficiency of the lamp. A decided improvement, 
one that was necessitated by the increase of efficiency, is 
the adoption of the coil type filament. Its use permits of 
confining the entire filament in a small space at the center 
of the bulb, which arrangement of the filament has the 
advantage of providing an approximate point source of 
light which is especially advantageous in reflector design. 
It causes the light to be distributed more uniformly in all 
directions, making the reduction factor 90 per cent, as eom 


pared with 78 per cent for the old arrangement. In other 
words, the mean spherical candlepower of the new gas 
filled lamps is 90 per cent of its rated or horizontal can- 
dlepower, while in the ordinary incandescent lamp it is but 
78 per cent. This is a big improvement from the consumer’s 
point of view, as it makes the mean spherical candlepower 
that much nearer equal to the mean horizontal, which is 
used in rating incandescent lamps. 

The concentrated filament surrounded by an inert atmos- 
phere in the high amperage tungsten lamps permits of op- 
eration at very high temperature and consequently at high 
efficiencies. Great progress has been made in the filament 
drawing process; since it is now possible to draw tungsten 
wire to an exact size and by mechanical accuracy in cutting 
predetermine the actual voltage within limits of 2 or 3 per 
cent. This, of course, effects economies in manufacturing 
costs and the carrying of the lamp stocks to a marked de- 
gree. The improvement, of manufacturing lamps of the 
proper size and correct voltage for lines on which they are 
to be operated, increases with the rapid increase in the 
general use of the lamp. The color value of the new lamp 
closely approaches daylight, each improvement in efficiency 
has brought it closer to this goal, which naturally is the 
ideal condition. 

With the introduction of color sereens artificial daylight 
ean be obtained with improved tungsten lamps for an ex- 
penditure of current equal to 1/5 or 1/6 of that required 
to produce the same results, using ordinary tungsten lamps. 
Figures 2 and 3 show the difference in construction of the 
ordinary and the improved tungsten lamps. Figure 2 is 
the 400 watt lamp of the multiple type with its filament 
mounted in a round bulb and stretched over a number of 
anchors to cover considerable space. Figure 3 is the im- 
proved 400 watt lamp with the filament mounted in a 
straight sided bulb surrounded by an inert gas, and con- 
centrated in a small space. 

There is a growing tendency towards using a small num- 
ber of large units rather than a larger number of small 
The improvements in incandescent lamps has been 


units. 


Fies. 6 aND 7. Sveps iN DrveLOPMENT or LigutTing FI xTuRES. 


SEPTEMBER, 1914. 


the means of increasing this demand for higher candlepower 
lamps as is shown by the accompanying curves in Figure 4. 
Curve (A) shows the increase in average candlepower per 
lamp sold per year from 1907 to 1913. Curve (B) shows 
the decrease in average watts per lamp for the same period. 
The inerease in candlepower is relatively large while the 
decrease in watts per lamp is slight. 


FIxtTureE FoR LarGe HigH CANDLEPOWER TUNGSTEN 
Lamp. 
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The inerease in popularity of the indirect and semi- 
indirect lighting systems is also a big factor in increasing 
the demand for higher candlepower lamps. With proper 
choice of fixture, the large sizes can be used for lighting 
interiors of either high or low ceilings. In direct systems 
they are effective for high ceiling locations such as stores, 
auditoriums, armories, hotel lobbies, or industrial plants. 
Where ceilings are low they are suitable for use in semi- 
indirect or indirect fixtures. Their adaptability and sim- 
plicity are causing them to forge ahead of electric and gas 
ares that heretofore were used in such locations. 

Each increase in efficiency of the incandescent lamp 
brought with it a corresponding increase in intrinsic bril- 
hianey. To offset this and to further increase the usefulness 
of the lighting unit, necessitated the development of the re- 
flector. As a result, there is on the market at present an 
unlimited number of designs of reflectors which may be 
divided under two headings, totally enclosing and semi- 
enclosing mediums. These may be further subdivided into 
commercial and ornamental classes. The chief aim in the 
development of commercial reflectors has been to obtain high 
efficiency and reflection with sufficient diffusion to make the 
light uniform. In bowls, globes, spheres and stalactites, 
translucency, low absorption and good diffusion are desired. 
Where ornamentation is desired, urns or other decorative 
pieces, to produce an attractive appearance of good color 
and having good diffusing properties, have been designed. 
Efficiency in the reflecting and diffusing glassware, while of 
much importance, is in many instances becoming secondary 
and is giving place to appearance and adaptability to sur- 
rounding conditions. 

While it is understood that in lighting installations of 
the better sort, the fixtures and reflectors are especially 
designed and specified by the architect or decorator 
to harmonize with the architecture, it is also recognized that 
fixtures or reflectors especially designed involve a consider- 
able expense, which is an item of very great importance to 
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many persons in influencing the selection of lighting equip- 
ment. 

It is interesting to follow the steps in the development 
of the present day lighting fixture from the torch light of a 
stick of wood, to wick in oil, candle, gas, and finally, elec- 
trie incandescent lamp. Figs. 5, 6 and 7 illustrate steps in 
the development of lighting fixtures. Fig. 5 shows a four- 
arm gas chandelier with its arms supporting the light in 
an upright position. Fig. 6 shows a four- arm electric 
Fig. 7 shows a four-arm 
electric chandelier with lamps in a pendant position. The 
introduction of larger and more efficient lamps, together 
with increased competition has tended to decrease the num- 
ber of arms used in fixtures for commercial use, however, 
many of the early designs are still popular in residence 
lighting. By co-operation, the decorator, architect, the fix- 
ture and reflector manufacturers have developed supports 
for the light souree, that fulfill all the requirements of util- 
itarian merit, appearance and of moderate cost. 


chandelier of the same type. 


Convention of Southeastern Section N. E. L. A. at 
Isle of Palms. 

HE second annual convention of the Southeastern 
Section of the National Electric Light Association, held at 
the Isle of Palms near Charleston, S. C., August 19 to 21, 
was attended by about 100 members and guests. A pro- 
gram providing for four working sessions and the presenta- 
tion of eleven papers and reports was carried out much 
after the order found so satisfactory by the parent body, 
namely, the reading of a few papers at any one session, so 
as to give ample time for a full and free discussion. 
All attending took advantage of this arrangement, as 
shown by the nature of the discussions presented in abstract 
in this report. 

In what follows, no attempt will be made to give more 
than a general idea of subjects presented by papers, since 
these papers are available in printed form and merit careful 
reading in full. Some of these papers will be presented in 
the next issue of Electrical Engineering, it being the aim at 
this time to give as completely as possible the important 
points taken up on the convention floor and the views of 
members as expressed in discussions. 

FIRST SESSION. 

The first session on Wednesday (Aug. 19,) was opened 
with an address of weleome by Hon. John P. Grace, mayor 
of Charleston. Mayor Grace was introduced by P. H. Gads- 
den, president of the Consolidated Railway and Light Com- 
pany of Charleston, and after paying a few remarks to the 
benefits of electricity as a civie force, touched upon the early 
electrical development of his city. Only 20 years ago the 
city of Charleston operated its street cars by horses, while 
today modern systems of transportation and light and power 
distribution exist and the city has experienced a marked 
growth as a result. In the words of Mayor Grace “Char- 
leston is now wide awake, due to its dose of electricity.”’ 

Following the address of welcome, the president of the 
section, Mr. T. W. Peters, gave the usual presidential ad- 
dress. His remarks were brief, dealing in the main with 
recommendations for the carrying on of future work. He 
advised that all present committees be retained to complete 
work under way and that a permanent secretary be elected 
who can be held responsible for the carrying on of associa- 
tion work between times of holding meetings. He referred 
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to the present European war and expressed the opinion 
that it will result in certain benefits to the South on account 
of the fact that more finished products will be exported, 
representing a greater Kw.-Hr. demand on all central sta- 
tions. He said that more attention will be paid to home 
industries, and those that are strong will continue if not 
inerease their electrical demands. 

On account of the absence of Norman B. Hickox, author 
of a paper scheduled for this session, entitled, “Commercial 
Electric Advertising,” this paper was read by A. A. Wilbur, 
of Columbus, Ga., secretary of the section. The advertising 
value of the electrie sign to its owner, and to the community 
at large as an advertising medium; together with the best 
ways of promoting the business by central station manage- 
ments were outlined as representing common practice in 
securing sign business, all being condemned but one. The 
best method as outlined by the author, included the handling 
of sign accounts for customers of good credit standing, 
spreading the cost of sign, erection and maintenance over 
a period of months and recommending only the best makes 
of signs. Those taking part in the discussion were: Wm. Le 
Portes, Charleston Consolidated Railway and Light Co.; G. 
K. Hutchins, Columbus Power Co.; C. H. Andrews, North 
Carolina Publie Service Co.; C. A. Collier, Georgia Railway 
and Power Co.; G. W. Wygant, Tampa Electric Co.; C. M. 
Young, Columbus Power Co.; R. L. Lindsey, Durham Trac- 
tion Co.; J. M. Martin, Banner Lamp Works of G. E. Co., 
and C. M. Benedict, Charleston Consolidated Railway and 
Light Co. 

Mr. Portes referred to good results of signs as business 
pullers, and agreed with the author of the paper that unjust 
sign competition as far as manufacturers are concerned 
should be prevented by the central station. In Charleston, 
payments for signs may be spread over one year, and in 
such eases thus far only two customers have failed to meet 
payments. Sign campaigns are conducted about every six 
months, so that customers who are slow in being closed are 
eventually sold signs. 

Mr. Hutchins did not favor competition by cheap sign 
builders and expressed the opinion that most central stations 
men feel the same way and should be willing to prevent 
cheap construction, since such signs kill the sale of good 
signs. 

Mr. Andrews (Greensboro), said that a good sign busi- 
ness is being secured on a basis of 6 cents wer Kw.-Hr. A 
sign, good by day as well as by night is most desired by his 
customers. He favors the sale of signs for cash, offering 
the rental of signs and partial payments as a special propo- 
sition. Where a company furnishes service to other small 
towns, the advertising value of signs to the company in its 
home town was emphasized as means for promoting signs 
in the other towns. 

Mr. Collier (Atlanta), in answer to a question by Mr. 
Andrews as to the effect of white way systems on installing 
signs, said that an experience of three years, since the 
Atlanta white way was installed, seemed to indicate that 
the white way helps to sell signs. People are brought to 
the well-lighted streets and merchants take advantage of the 
facet by displaying an advertising message as a roof sign 
along the streets most traversed. Roofs facing the streets 
in Atlanta that have white ways are well filled with signs. 


Mr. Wygant (Tampa), outlined his success in arranging 
vc ? DS 5 


with city officials for the installation of signs of large sige. 
He prefers a eash sale for signs but grants terms when 


necessary. The sign and white way business has gone hand 
in hand in Tampa and decided success with both has been 
experienced. A campaign is to be carried on in November. 

Mr. Young (Columbus), emphasized the need of good 
construction and spoke in favor of a flat rate only for signs 
when centralized. He was not in favor of flat rate for 
signs in outlying districts. 

Mr. Lindsey (Durham, N. C.), agreed with Mr. Young 
on stable construction. He said that 100 signs have been in- 
stalled in Durham during the past 18 months ranging in 
price from $60 to $2,000, a good showing he believes for 
a town of about 18,000. 

The final paper of this session, entitled, “The Central 
Station’s Greatest Opportunity—the Electric Vehicle,” was 
presented by F. Nelson Carle, advertising manager of the 
General Vehicle Company, Long Island City, N. Y. This 
paper treated the subjects under the following subheads : 
Incomplete presentation and inadequate co-operation; fu- 
ture of electric in the South; central station a recognized 
Leader; initial service; offpeak earnings; a definite plan 
important; building from the ground up; load faetor possi- 
bilities. Methods of handling trucks and securing the busi- 
ness was the main point at issue, much data and many sug- 
gestions being advanced to place the truck’ proposition 
squarely before the central station from the manufacturer’s 
standpoint. : 

The paper was discussed by E. D. Craig, president of 
the Savannah Electrie Garage and Tire Co.; C. H. Bell, 
Electric Storage Battery Co.; E. C. Deal, North Carolina 
Public Service Co.; H. M. Dunwody, Baker Electrie Vehicle 
Company. 

Mr. Craig (Savannah), referred to success of light deliv- 
ery wagons in Savannah, stating that a 600-pound wagon 
now in operation has run 49,000 miles at a cost of $50 per 
month, delivered as many as 630 packages per day and re- 
placed three single horse wagons. It has saved the user 
$115 per month for 34 months. 

Mr. Collier (Atlanta), compared the sales methods of 
gas and electric truck manufacturers and asked why the 
latter could not render the service and show the desire for 
business by shouldering the selling and financial responsi- 
bility in the same way as done by the gasoline truck com- 
panies. He compared the energy used by truck equipment, 
showing that in many cases where the industrial load is 
available that the truck business does not appear attractive. 

©. H. Bell (Atlanta), supported the position of the truck 
manufacturer and showed how, with the help being given in 
selling trucks, they should be a profitable and desirable load. 

E. C. Deal (Greensboro), pointed out that the present 
electric truck situation is one that must be worked out on a 
basis that will justify the securing of this business and along 
the same lines as other business that has been ¢reated and 
is now found profitable. He said that a good sized truck is 
equivalent in return to about one mile of an average street 
car-line, yet the cost of the latter is far greater. 

Mr. Collier (Atlanta), in further discussion said that 
the maximum charging return on the 200 electric pleasure 
ears in Atlanta is about $15 pet month for a consumption 
of 425 Kw.-Hrs. per month. This earns a rate of about 
3.95 cents. The average charging bill is about $7.00. The 
pleasure vehicle charging in Atlanta is not off peak by 
reason of certain load factor conditions. 

SECOND SESSION. 
The second session was opened Thursday morning with 
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a paper on, “Telephone Communication in Relation to High 
Tension Distribution,” by E. 8S. Moorer, of Western Electric 
Company. ‘This paper took up the details of protection for 
telephone lines when run on power transmission line poles 
or towers. The different effects of the power circuits were 
explained and best practice as to construction of lines and 
operation outlined. 

Among those discussing this paper were: C. M. Young, 
Columbus Power Company; G. K. Seldon, Southern Bell 
Telephone and Telegraph Co.; C. H. Bell, Electric Storage 
Battery Co., and C. H. Andrews, North Carolina Public 
Service Co. 

Mr. Young (Columbus, Ga.), deseribed the telephone 
system used by his company in connection with high tension 
power transmission. This line is 75 miles long with taps 
taken off at substations. Over a part of the distance it is 
strung on a wood pole line earrying 12,000 volts, with trans- 
positions every 625 feet. Over the rest of the distance 
the steel transmission towers are used with transpositions 
at every tower. Horn gaps are used on the insulators of 
the tower line and a reduction of insulator troubles brought 
about. The telephone service is satisfactory. 

Mr. Seldon (Atlanta, Ga.), took up telephone line and 
power line construction from standpoint of the telephone 
company and said that more trouble was due to static effects 
than to magnetic induction and that the former effect was 
felt on telephone lines half a mile from power lines. Also it 
was brought out that the longer the telephone line the 
greater the disturbance, and that loaded circuits are effected 
more than non-loaded circuits. He advocated co-operation 
in line construction to cut down causes of disturbances. 

The second paper of this session, entitled, “Feeder Volt- 
age Regulation,” by A. D. Fishel, Westinghouse Electric 
and Mfg. Co., was read by E. A. Thornwell, in the absence 
of the author. The paper took up economy due to con- 
stant voltage on feeders, explaining that greatest drop 
oceurs at time of peak load. Different types of regulators 
were deseribed and shown by illustrations. 

The following discussed the paper: W. J. Pollock, 
Charleston Consolidated Railway and Power Co.; C. M. 


Young, Columbus Power Co.; Frank Godfloy, Florence Elee- 
trie Utility Co., and H. A. Orr, Southern Public Utilities Co. 

Mr. Pollock (Charleston, S. C.), outlined the commercial 
reasons for need of constant voltage and explained that good 
results are secured on his system by use of Terrill regulators 
at plant and feeder voltage regulators. 

Mr. Godfloy (Florence, 8. C.) explained the use of 
transformers with voltage taps and special switching ar- 
rangements so as to take care of variations in voltage at 
certain periods, due to connection of large loads on a trans- 
mission line. 

Mr. Orr (Anderson, S. C.) uses hand-operated, single 
phase regulators when selling power to cities and towns 
where the voltage fluctuation is not excessive. He favors 
the use of a pole type of regulator that can be used on a 
small load and believes manufacturers would find a ready 
sale for a 2 Kw. size, capable of regulating the voltage 
within 2 or 3 per cent. 

Mr. Young (Columbus, Ga.), in answer to a question, 
said that the placing of lightning arresters on the pole with 
with a pole type feeder regulator should be good practice, 
as with pole type transformers. 

The report of the membership committee showed 61 
class A and 133 class B members, with a-total membership 
for the section including classes D and E of 222, The 
finances of the section were reported in good condition, with 
money in the treasury after paying bills. 

The last paper of the session on “Recent Developments 
in Ineandescent Lamps,” by T. W. Moore, and Henry 
Schroeder, of General Electrie Co., took up a brief review of 
the manufacture of lamps since Edison’s first type of 1877. 
The details of the newer lamps were explained, and especial- 
ly the changes in construction of the tungsten vacuum lamp 
and the features which make possible the new gas filled high 
effiaency tungsten units. 

This paper was discussed by, T. W. Moore, General Elec- 
trie Co.; J. M. Martin, Banner Division of G. E. Co; C. H. 
Andrews, with Carolina Public Service Co.; F. S. Godfloy, 
Florence Electric and Utility Co., and J. S. Bleecker, Co- 
lumbus Power Co., 
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Mr. Moore (Atlanta), asked for an expression from 
members as to effect of high efficiency lamps on free renew- 
als and how companies are exploiting new lamps. This 
question was answered by Mr. Bleecker through the state- 
ment that he did not believe in free renewals of any type 
of lamp. He favors handling the lamp business on the basis 
of any other electrical device operated by central station, 
explaining his position by saying that the central station 
occupies much the same position as the physician; he should 
diagnose and prescribe but not be a druggist, yet there is 
no objection if the physician uses a certain druggist’s blank 
in writing prescriptions. He believes in brief that the cen- 
tral station should do all possible to encourage use of all 
apparatus, but handle it in no way. 

The author of the paper in closing made the statement 
in defense of free renewals or renewals at a low cost that 
more sockets could be kept in operation and a sufficient 
extra number over no renewals to offset the cost if placed 
on a proper basis. 


PUBLIC POLICY SESSION. 


A session held Thursday evening was devoted to matters 
of public policy. A paper was read by J. S. Bleecker of 
the Columbus Power Co., entitled, “How, When and Where, 
or a Few Irregular Thoughts on Regulation.” In this 
paper Mr. Bleecker discussed the variables entering into the 
questions of rates and fair return on investment as having 
a bearing on when and where regulation should begin. He 
favors the position taken by the Georgia Railroad Commis- 
sion in regulating matters, and read in part from its decis- 
ions. He gave it as his opinion that the Georgia commission 
is handling its work in an able and intelligent manner. 

Mr. J. E. Bigham, Tampa Electric Co., presented a writ- 
ten discussion to Mr. Bleecker’s paper, stressing some of the 
points taken up. He referred especially to the decision of 
the Georgia Railroad Commission in the case involving the 
central station companies of Macon, Ga., and complimented 
the attitude of the commission. As regards rates of return 
he referred to other industries that are not regulated, and 
showed that rates of return are much higher than 6 or 8 
per cent, that allowed the public utility companies. He 
approved state regulation but said that state management 
was dangerous. 

The report of the public policy committee in the ab- 
sence of chairman P. 8. Arkwright, president of the Geor- 
gia Ry. and Power Co., was presented by Mr. J. S. Bleecker, 
of Columbus. The committee indorsed the opinion of the 
Georgia Railroad Commission on competition between pub- 
lie service companies in the same district, as set down in a 
recent decision and offered a resolution to make plain the 
position the association takes. This resolution was passed 
in executive session. 

THIRD SESSION. 

The session on Friday was opened with a paper entitled, 
“A New Method of Indicating and Recording River 
Stages,” by MacDougal Dexter. In the absence of Mr. Dex- 
ter the paper was read by the secretary. An-automatie 
recording device was described as used by the Columbus 
Power Company for river gaging. The device is designed 
on the principle that the pressure necessary to exclude the 
water from a tube with one end under water is proportional 
to the head of water above the submerged end of the tube. 
The device is said to be very accurate, simple and of decided 
practical value. 

Following this paper, Mr. S. A. Sewall, editor of the 


N. E. L. A. Bulletin, delivered an address on N. H. L. A. 
activities. Mr. Sewall took up the work of the parent body 
in a general way, pointing out the valuable features to indi- 
vidual members and companies. He touched upon work 
to educate the public to know what good service is and men- 
tioned the aid that ean be secured by holding the loyalty 
of employes. “The advertising by spoken words compli- 
mentary to the company,” said Mr. Sewall, “is of more 
direct value than any newspaper or booklet advertis- 
ing.” He urged co-operation among companies and agree- 
ment on standards of construction in order to inspire con- 
fidence in those who have reason to compare the practices 
of different companies. In closing he referred to the prog- 
ress in the past and predicted a greater development for the 
immediate future. 

The remainder of this session was opened to discussions 
and proved a most successful feature of the program. A 
continuation of any discussion on papers presented at other 
sessions was permitted, as well as discussions on any topics 
of interest. The main part of the time was taken up in 
diseussing the sale and handling of the new high efficiency 
Mazda lamps. Mr. Geo. Wygant, of Tampa, opened the 
subject by describing a successful campaign of picture show 
front lighting, in which 18—75; 5-1,000 and 18—400 watt 
lamps are used. These lamps have given an average life 
of 800 hours. He plans to use the new 200 watt in competi- 
tion with the 3 mantel gas are and the 300 watt against the 
5 mantel gas are. He has already been successful in driving 
gas ares away from the theater front lighting, and believes 
he will eventually handle all this business. He also be- 
lieves he can replace a number of 150 vacuum type tung- 
stens with the new gas filled 200 watt lamps. No free re- 
newals on tungsten lamps are given in Tampa, and it is not 
probable that any proposition other than an arrangement 
to install and cleai, with payments spread over a short 
period will be offered. 

The effect of free renewals was variously discussed, it 
being the general opinion that free renewals of lamps of 
increased candlepower and greatly reduced watt consump- 
tion is out of the question and can not be expected. 

New fields for the large sizes of lamps were mentioned, 
including yard lighting about factories and mills, in indirect 
lighting fixtures for theaters, department stores, store front 
lighting, ete. 

Mr. Bleecker, of Columbus, referring further to the sale 
of lamps by central stations, developing further his position 
as exemplified by the physician. He said that in China the 
physician is, paid while the patient is well, when sick the 
fee stops. ‘In the same way the central station secures a 
revenue only as long as the customer is satisfied. He be- 
lieves that the physician is expected to furnish more than 
a prescription—he must use the stethoscope and hack-saw. 
A similar action may be justified in connection with certain 
lines of the central station industry. 

T, J. MeMannis, Edison Lamp Works, G. E. Co., gave 
some interesting comparisons of the load represented by one 
of the large size gas filled Mazda lamps. One 1,000 watt 
lamp brings in a revenue equal to charging an electrie ve- 
hicle, lighting a small sized sign, or operating a small motor. 
Mr. MeMannis outlined the nature of advertising to create 
a demand for electrical apparatus, placing the cost of same 
as equal to the eost of building a modern battleship. 
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ENTERTAINMENT, 

The entertainment details worked out for the Isle of 
Palms meeting were conceded by all to be the most elaborate 
and most enjoyable of any meeting yet held. Credit for 
all this goes to W. W. Fuller, the genial general manager 
of the Isle of Palms Traction Co. The features arranged 
for and carried out included a boat excursion about the 
Charleston harbor and a visit to Fort Sumpter on one day, 
and a visit to the Navy Yard on the next day. Arrange- 
ments were made so that all were admitted to both the 
Fort and Navy Yard and all points of interest visited. On 
the boat excursion refreshments were served, a band and a 
vocal soloist provided through courtesy of General Electric 
Company, Westinghouse Electric and Mfg. Company, and 
Electric Storage Battery Company. 

New OFricers ELEcTeD. 

The following officers were elected at the executive ses- 
sion held Friday morning at the close of the third regu- 
lar session. President, J. E. Bigham, assistant treasurer 
Tampa Electrie Co.; first vice-president, W. A. Belcher, 
president Cordele Electric Company, Cordele, Ga.; second 
vice-president, C. M. Benedict, Charleston Railway and 
light Co; secretary-treasurer, Geo. H. Wygant, Tampa 
Electric Co. Executive Committee, C. D. Flanigan, Athens, 
Ga.; W. E. Mitchell, Birmingham, Ala.; C. I. Day, Jack- 
sonville, Fla.; H. W. Plumber, Asheville, N. C.; Alfred 
Wallace, Columbia, S. C. 

At this session the position the association takes in re- 
gard to regulation matters and relations with the public, 
. was expressed in the following resolution which forms a 
part of the convention proceedings. 

Whereas, one of the objects of this association is to 
establish cordial and beneficial relations with the public 
and 

Whereas: regulating commissions have been established 
by the public in many states for the same purpose, now 
therefore, 

Be it resolved: that it is the sense of this association 
that we indorse as sound in principle those expressions 
of the Railroad Commission of the State of Georgia look- 
ing towards this end which reads in part as follows: 

“We do not believe competition can ever be a consistent 
and proper regulator of rates and other conditions in the 
public utility field. We earnestly believe that it would 
be wise if the legislature would prohibit the building of 
duplicate public utilities * * * prior to issuance by 
commission, of certificates of public convenience and nec- 
essity.” 

New PRESIDENT SOUTHEASTERN SECTION OF N. E. L. A. 

Mr. J. E. Bigham, the newly elected president of the 
southeastern section of the N. E. L. A. is assistant treasurer 
of the Tampa Electric Co. He was born in the state of 
Ohio, 1877, and educated at Pennsylvania State Normal 
College. He was first associated with the American Bridge 
Co., and served in various capacities in the operating de- 
partment on structural work. He next went with the Amer- 
ican Tin Plate Co., in the operating department, leaving this 
company to serve in the Spanish-American war. During the 
war he was on detached service as clerk to a regimental 
commander. After the war he returned to Terre Haute, 
Ind., in 1901, to take a position with the Terre Haute 
Electric Co. He remained with this company for five 
years, leaving to take the position of assistant treasurer in 
1906 with the Stone and Webster Organization at Padu- 
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eah, Ky. He was transferred to Jacksonville, Fla., in 
1909 and to Tampa, Fla., in 1910, with the Tampa Electric 
Company, where he holds at the present time the position 
of assistant treasurer. 

Mr. Bigham is well known among southern central sta- 
tion men and has taken an active interest in association 
work during the past three years. He is a member of the 
Tampa Board of Trade, Elks Club, and German Club, and 
actively associated with commercial interests in Tampa. 


The Dixie Club Meets at Atlanta, and Plans to En- 
tertain Jobbers’ Association at Birmingham, 
Alabama, in November. 

The Dixie Club, which is an organization of Southern 
Electrical jobbers, met in convention at the Hotel Winecoff, 
Atlanta, Ga., August 14 and 15. Representatives from a 
number of important Southern cities were present and 
general conditions effecting the electrical jobbing trade in 
the South discussed. A result of the meeting, as one jobber 
expressed it, was to learn that competitors do not always 
have horns. Osear C. Turner, president of the Turner 
Eleetrie Supply Company, Birmingham, Ala., is president 
of the Dixie Club, and T. A. Burke, sales manager of the 
Atlanta office of the Western Electric Company, secretary 
and treasurer. 

The next meeting will probably be held in Birmingham, 
Ala., in November of this year, in connection with the an- 
nual meeting of the Electrical Supply Jobbers’ Association, 
to be held in that city. Mr. Turner is in charge of arrange- 
ments for this meeting, which will be attended by some 350 
jobbers from different sections of the country. 


All works of quality must bear a price in proportion to 
the skill, time, expense and risk attending their invention 
and manufacture. Those things called dear are, when justly 
estimated, the cheapest. They are attended with much less 
profit to the artist than those which everybody calls cheap. 
A disposition for cheapness and not for excellence of work- 
manship is the most frequent and certain cause of the decay 
and destruction of arts and manufactures.—Ruskin, in 
Union Electric Bulletin. 


388 


KERECTRICAL ENGINEERING 


SEPTEMBER, 1914. 


(Formerly Southern Electrician) 


New Business Methods and Results 


Representing Interests of Central Stations, Electrical Jobbers, Dealers and Contractors. 


Securing the Small Lighting Consumer. 

In the eagerness to secure large contracts, the central 
station new business manager often overlooks the possi- 
bilities of much good business represented by small con- 
sumers. In every city there are thousands of persons now 
burning oil and gas who would prefer the electric hight, and 
could and would use it, if it were available to them. We 
refer especially to those who are living in small houses, 
most of them tenants, families whose individual consump- 
tion would necessarily be small, but which might amount 
to a very respectable sum in the aggregate. 

Under certain conditions, such business would be quite 
profitable to the central station, since it ean usually be 
reached with very little distribution expense, as most tene- 
ment house districts are in close proximity to a distribu- 
tion line and dwellings are close together, thus requiring a 
minimum of labor and material in making service connee- 
tions. The addition of such load would therefore reduce 
the distribution expenses per unit of output, and hence 
aid in the development of the entire field. 

There is, moreover, a distinct advantage in simply in- 
creasing the number of customers, even if served at a very 
small profit, since every additional user adds to the popu- 
larity of the service. Some of these small consumers will 
grow into larger ones, and in making a change in resi- 
dence, most of them will demand electric wiring, and in 
this and other ways, will aid to bring about the day of 
universal electrie light. 

There are but two obstacles in the way when soliciting 
this business. One of these is the cost of wiring and the 
other the cost of current. As we have stated, the ma- 
jority of these potential customers are renters. The dwell- 
ings are not wired, and the owner will not, and the tenant 
cannot make the required improvement. Various schemes 
have been suggested, such as having the tenant agree to a 
small inerease in rent in consideration of the owner wiring 
the premises, but these have met with but indifferent suc- 
cess. Change of tenants is too frequent to make this propo- 
sition sound attractive to the landlord, and most tenants 
will naturally reject even the suggestion of larger rent, 
although it is in consideration of improvement, for it is 
usually felt that in the long run they are paying for the 
improvement. 

Foreign companies have solved this part of the problem 
quite successfully, doing the wiring at their own expense 
and renting it to the consumer at a rate that will pay 
interest on the investment, and. gradually wipe out the 
principal, after a term of years, further payments on the 
wiring then being waived. This plan has never appealed 
to American companies, perhaps largely because the busi- 
ness in the larger centers is in such a rapid state of ex- 
pansion that it is taxing the public lighting utilities to pro- 
vide physical equipment to supply the rapidly increasing 
demands and because the central stations in the smaller 
towns are not, as a rule, sufficiently well organized to 
command the capital necessary to go into this kind of 


business. That the proposition will eventually pay there 
is no question. 

The relative cost of wiring has also a very direct bear- 
ing on this subject. There has been a tendency in this 
country to give the insurance interests a pretty free hand 
in specifying the materials and construction to be used in 
electric wiring and a disposition on the part of the inspec- 
tion departments to stiffen the requirements to such a point 
as to raise the cost of wiring small dwellings above the 
amount that the owner would pay or the company feel like 
investing. It is to be remembered that we are here con- 
sidering the problem of the very small consumer, who 
would need light in perhaps but from 3 to 5 rooms, and 
in order to be able to offer him an attractive proposition, 
it should be possible to wire these rooms with molding and 
drop cords, or equivalent construction, at a cost of from 
$10 to $15 complete, including tungsten lamps. The fixed 
charges on such an investment should not be over $0.80 to 
$1.20 per year at the most, and a rental charge of 15 to 
20 cents per month would amply provide for this and also 
for the retirement of the principal in about 8 years. 

It is not our purpose to eriticise the rulings of the 
Underwriters in what is said here, but simply to eall atten- 
tion to the fact that in order to develop this business we 
should be free to use the most inexpensive construction, 
without of course, unduly increasing the fire hazard. The 
risk of fire from lamps and matches is so much greater 
than that from even the cheapest of electrie wiring that it 
would seem to the interest of the insurance companies to 
co-operate to the fullest extent in standardizing inexpensive 
construction among this class of customers. 

Besides the wiring question, we have the problem of 
providing a satisfactory, adequate, and attractive rate for 
current. It is indeed a problem to serve the small con- 
sumer at a rate satisfactory to him, and yet at the same 
time profitable to the company. The rates at present 
charged for residence meter service in this country are not 
too high, and yet there is a great deal of small business 
that they will not secure. It seems that the solution of 
the problem therefore, lies in reducing the cost of service. 
It is a recognized fact that for small consumers the fixed 
charges are by far the largest item. Next to this is the 
cost of meter reading, accounting, billing and collecting, 
which will probably run from 12 to 20 cents per customer 
per month. The cost of supplying the current is a small 
part of the service. 

If, therefore, instead of charging for current consump- 
tion, the demand be limited and a charge made according 
to that demand, the cost of service could be greatly reduced. 
In addition, meter reading would be eliminated, the account- 
ing simplified, and by rendering bills in advance, practically 
do away with the expense of collection and adjustment. In 
general, any company is far better prepared to render ser- 
vice to a small consumer at a rate consisting of a flat rate 
based on the demand, plus a small rental charge on the 
wiring. 
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Mr. 8. E. Doane, in bis paper at the recent N. KH. L. A. 
convention, gave a large number of instances in which this 
plan is in successful operation in European countries, re- 
sulting in phenomenal expansion and intensive develop- 
ment, such as is seldom met with in the United States. In 
one town of but 160 houses, 95 per cent of them are con- 
nected to the lines. Towns of 30,000 inhabitants yield 
upwards of 4,000 customers. The number of customers 
where such plans have been adopted, have doubled in from 
two to four years. The wiring is done very simply and 
inexpensively, either with twisted cord, or with twin con- 
ductors protected with lead or brass covering, something 
on the order of conduit or metal molding, but much less 
expensive. This conductor is sometimes buried in the plas- 
ter walls, but is more often run exposed, being fitted around 
basebeards, window frames and picture molding, so as to 
be inconspicuous, and finished to mateh the room decora- 
tions. 

The rates are also very low or rather are adapted to the 
use of very small installations. The flat rates for 10, 20 
and 30 watt tungsten lamps are respectively 16, 24 and 24 
cents per month, including rental for the wiring. The 
guaranteed consumption is low, being from $2 to $4 per 
year. In some of the cities, the customer pays for the 
eurrent one year in advance, receiving a ecard with 12 cou- 
pons, one of which is detached each month and left at the 
collecting office of the company, thus relieving the central 
station of a large amount of bookkeeping, billing and col- 
lection expense. 

The development of business among small consumers in 
this country while not carried nearly to the extent that it 
is abroad, has yet received some attention. 
companies are now prepared to assist prospective customers 


A great many 


in financing wiring altho no plans have been successfully 
introduced to cover the case of rented property. During 
the past few years, a large number of central stations have 
reported large increase in numbers of consumers by the 
use of the excess indicator. Very little of this business 
could have been secured otherwise. The Hartford (Conn.) 
Company has been the pioneer in the use of the controlled 
flat rate, and developed the business to a point where the 
annual revenue is $11 per capita. In Pennsylvania a num- 
ber of small cities have greatly increased their load. In the 
anthracite region electricity is now used on this basis in a 
large number of miners shacks, dwellings that have only 
3 or 4 lights apiece. In the South, favorable reports have 
been received from Augusta, and Columbus, Ga., Greens- 
boro, N. C., Jacksonville, Fla., and others. In these towns 
the poor white and negro population is large, from 30 to 
60%. These people are poor and cannot afford much 
money for light, but they must have light of some kind 
and should use electric light. The excess indicator is en- 
abling the lighting companies to reach a great many of 
them, and if combined with a cheap wiring proposition 
adaptable to rented property, should help to reach a great 
many more. A. G. Rakestraw. 


There’s a Difference. 

When the surplus of a privately owned utility corpora- 
tion gets into the red ink column, it goes into bankruptcy. 
If a utility owned by the municipality fails to earn its 
expenses, they raise the tax rate—and everybody chips in 
to help the eity sell a commodity at less than cost. 


COMMENTS FROM READERS. 


W. O. Vickery, Transmission Superintendent, the Trinidad 
Electric Transmission Railway and Gas Company, Trin- 
idad, Colorado, Discusses a Good Field for the Cen- 
tral Station Engineer and a Means of Co- 
operating With Manufacturers, Jobbers, 
and Dealers to the Benefit of All and 
Especially to That of Central 
Station Customer. 


The economical production, transmission and distribu- 
tion of electrie power has been the chief study of the cen- 
tral station managers for the last ten years, while utiliza- 
tion by the industrial power consumer has been neglected. 
It is doubtful if the accounting committee of the National 
Electric Light Association who made their report and ree- 
ommendations to that association in the year 1908 on the 
eight main divisions in accounting realized at that time that 
they were opening the way for the central station manager 
to maintain a utilization department, with efficiency en- 
gineers at its head. It is also doubtful if they ever real- 
ized or thought the central station should have such a de- 
partment for the promotion of electric power use in the 
industrial field. 

From the accounting standpoint, the seventh division, 
ov “new business,” should cover all expenses in connection 
with promoting the use of electric power. While this is 
true in securing a new customer, still the promotion of 
electric ipower use is further brought about by showing the 
already connected consumer the most efficient way to utilize 
power, in poinitt of power consumption and service, for then 
the customer acts as a new business agent for the central 
station. There is no better advertisement for the central 
station than that resulting from a satisfied customer. It 
is therefore evident that the proper utilization of electric 
power leads to new fields and customers, and since the 
central station managers are making a very thorough study 
of the production, transmission and distribution of elec- 
trie power, it is reasonable to assume that they are better 
fitted to take uy, the proper utilization of such from the 
consumer’s standpoint. 

The efficiencies of lamps, motors and electric apparatus 
have heretofore been left to the manufacturers, which is 
very natural and proper, but the proper selection, erection 
and operation of such apparatus should be turned over to 
those who are familiar with local conditions and have made 
a study of the requirements. Heretofore, in the purchasing 
and installation of electric apparatus, too much attention 
has been given to first cost. Better service can be expected 
of one unit, which has been properly selected and installed, 
than two like units, when one is used as a relay, improperly 
selected and installed. Each unit may have a high rated 
efficiency at its proper load but if such units are not of 
the proper size and properly installed, the combined in- 
stallation efficiency is hound to be low. 

Central station managers have begun to realize that effi- 
ciency engineers are just as necessary in the sale of electric 
power in the industrial field as production and transmis- 
sion engineers are necessary to deliver the power to such 
fields. With this realization and due consideration of the 
N.E.L.A. standard classification for the distribution of such 
expenses, which expenses come under the head of “utiliza- 
tion,” the large power companies and central station mana- 
gers have given proper attention to the selection, erection 
and operation of his customer’s apparatus. This in turn 
has brought about a marked increase in power consumers 
in the industrial field, which consumers formerly generated 
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their own power or used steam driven units. With results 
realized on this account and by the division of production, 
transmission and distribution, into two departments, with 
a specialist at the head of each department, it has been 
found that there is a field for the power application en- 
gineer, which has resulted in the organization of the “util- 
ization department.” 


At the beginning of power application in the industrial 
field, central station managers were content with the work 
of the new business agent to promoting the use of electric 
power in such fields, which agent acted as new business 
manager and looked afiter “utilization” in a general way. 
The trouble here was with such a combination man. ‘At 
that time the new business manager had not awakened to 
the actual realization that he should consider only the 
actual requirements of the customer, instead of selling all 
the power he possibly could, whether it was actually needed 
or not, with such procedure oftimes leading to dissatisfied 
customers and sometimes the loss of a customer. 


Only one man seems fitted for the head of a department 
of “utilization,” or “power application,’ namely, the effi- 
ciency engineer. Such a man must be capable of passing 
upon all engineering matters and must of necessity have 
the full confidence of the central station manager. The 
central station manager himself may assume such duties, 
providing he has the time and is fitted for such work. It 
is always preferable that a third party be called in when 
passing upon engineering matters of the larger installations; 
but the third party should consider only the requirements 
of the consumer and the operations connected therewith, 
keeping in mind at all times the best method for keeping 
down the consumer’s power consumption and paying due 
regard to the first cost. It may not seem reasonable that the 
central station should bear the expense of imvestigations, 
etc., pertaining to the eustomer’s installations, with a view 
of lowering the customer’s power bill, but such is a very 
profitable stand for the central stations to take, since in 
the long run it inereases the power consumption of the 
consumer by a continuity of operation of connected appa- 
ratus and the additional load which is added by satisfied 
eustomers. 

In addition to the duties of the efficiency engineer or 
third party, as outlined, he should act as the intermediate 
between the consumer and manufacturer or salesman of 
the apparatus, when new apparatus is being bought. It is 
never the aim of the jobber, manufacturer or salesman to 
sell any apparatus not suitable for the requirements, but 
rather than lose the sale, nevertheless, it has been done and 
is still being done. It is done because neither the customer, 


salesman, ete., know ‘the conditions under which the appa- ~ 


ratus must work. A great many mistakes are made by 
salesmen selling the thing which is easiest sold and not 
the thing which has some merit. This is very true when 
apparatus is sold to work in connection with other makes 
of machinery. He is willing to attach his motor without 
question to any kind of pump, compressor, hoist, ete., 
without pointing out the good features of certain types or 
makes. The salesman consoles himself with the thought 
that his apparatus is all right and he has made the sale. 
When misfits occur in this manner, the electric manufac- 
turer blames the Compressor Co. and vice versa. The 
ultimate results are that the central station gets the blame 
for high power rates or poor service. We cannot help but 
refer here to the farmer who saw an advertisement on 
motors, which advertisement gave a cut of an A. C. motor 
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and starter. ‘The farmer having corn crushers and other 
machines to drive forthwith ordered a motor as advertised, 
which motor and starting apparatus were received and set 
up by the farmer. In due time, connections were made 
between the starting apparatus and motor according to 
accompanying instructions. After working two or three 
days and losing a few nights’ sleep trying to get the motor 
started, the farmer wrote the people who sold him the 
motor, and a representative was sent to investigate. Upon 
arrival at the farmer’s place, he learned that the nearest 
electric line or power house was sixty miles away, and that 
there was not even a telephone line to connect the motor 
to. This, however, is a very exceptional case, but illus- 
trates the fact that sales are made without due regard to 
the customer’s requirements. 

When the jobber, manufacturer or salesman receives 
inquiries from customers for electric apparatus, and learns 
that such apparatus is to be connected or operated from 
central station lines, he should advise the central station 
manager of such inquiries, who should in turn look up the 
consumer and ascertain his wants and make such recom- 
mendations as may be proper. On the other hand, if the 
central station manager learns that one of his present econ- 
nected consumers, or a prospective customer, is contem- 
plating additional electrical apparatus, he should immedi- 
ately get in touch with such parties and make a very 
thorough examination as to the load, ‘the division of unit 
load and assist him in selecting the size and type of ap- 
paratus best suited. ‘The central station manager, in mak- 
ing his recommendations, should do so by specifications 
only. The manufacturer’s name should not be specified 
by him. Strict attention should be given to efficiencies, 
however, service should not be sacrificed for efficiency for 
this, as a matter of fact, is never necessary, since service 
and efficiency go hand in hand. When selections are made 
and the apparatus installed according to recommendation 
of central station manager, he should not hesitate to make 
any corrections of mistakes which were made by him. This 
does not mean that he must bear the expense of new ap- 
paratus or the changing about of the apparatus on hand, 
but supervise or engineer such corrections. 

There is in addition to proper selecting and installing 
of electric apparatus used in the industrial field, the proper 
operation of such apparatus which promotes the use of 
electric power for other purposes, and keeps up the cur- 
rent consumption on apparatus already installed. It is 
only by the proper operation and handling of the apparatus 
that a continuity of operation is assured. Here again the 
“utilization department” should inspect the eusbomer’s in- 
stallations at intervals and advise the customer of any- 
thing which to his mind is out of the ordinary. If large 
units are operating at half load part of the time, or empty 
at times, he should ascertain ways or means for correcting 
such inefficient operation. Automatic starting and stop- 
ping devices can be installed for cutting out apparatus 
when running idle. Every little phase of the customers’ 
installation should be considered and earefiully analyzed. 

A customer purchasing power never realizes the con- 
venience and flexibility of the central station service, when 
such a eustomer’s apparatus is at fault and he is com- 
pelled to change back and forth from electric to steam or 
maintain his steam units for auxiliaries. It is here that 
the central station manager should step in and relieve con- 
ditions if possible. Tt means to the central station more 
power consumed when electric operations are carried on the 
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year around without interruption by improper handling of 
the customer’s apparatus. ‘The central station manager 
should feel that he has a perfect right at all times to pro- 
tect the customer in his purchases and make adjustments 
with manufacturers or salesmen on any matters pertaining 
to faulty apparatus when, of course, the customer has 
asked for this assistance in these matters. 

In order to bring these conditions about, it is first 
necessary that the central station manager cultivate the 
acquaintance of his power consumers and make ‘them under- 
stand that the station is selling power and not apparatus. 
After he learns that you are not going to charge him for 
every little service you render in connection with his in- 
stallation, he will soon learn to depend on you for advice 
concerning his operations and every well managed station 
should be prepared to give him the advice he is in need of. 
This is not to say that the central station should go into 
the electric contracting or repairing business, in fact they 
should avoid just such things, but they must be ready at all 
times to advise the consumer and negotiate for him with 
the electric contractor or repair man. ‘The majority of 
electric power consumers know nothing about electric power 
application and its proper use, hence it is evident that they 
must be edueated and there seems to be nobody better fitted 
to become instructors than the central stations. 


The St. Louis Company’s Ideas on Handling 
Complaints. 


The best time to take care of a complaint is before it 
happens, and the next best time is as soon after it happens 
as possible. 

Our policy has always been to first settle a complaint, 
after that there is always time enough to settle who is to 
blame. 

We are always willing to admit a mistake. We never 
wait until the admission must be forced from us, and when 
righting a mistake we never do it grudgingly. 

We rather figure that the average man is slow to com- 
plain. We know after years of experience that there are 
many men who will let a grievance go by rather than say 
anything about it. 

We would prefer to know every grievance, no matter 
how trifling or who is at fault. Our standing instruction 
to our complaint department is, satisfy first, then investi- 
gate. 

We request our customers to always complain if any- 
thing seems wrong. We try every way possible to guard 
against cause for complaint, but workmen and clerks grow 
tired, after that careless, then the trouble occurs. We 
personally can not be everywhere at the same time, so we 
ask if anything goes wrong, tell us, and we will take 
pleasure in making it right. 

Electrical Standardization in China. 

According to Consul General Thomas Sammons, of 
Shanghai, China, there are at present no recognized stand- 
ard of electric supply in China. In some instances direct 
current is supplied; in others, alternating of different phase, 
frequency and voltages. The Engineering Society of 
China, however, is working with a view to the standardiza- 
tion of the supply, to be followed by some practical and 
effective plan for the standardization of the materials used 
in this lime. A committee appointed to consider the sub- 
ject has arrived at the following recommendations and de- 


cisions, which have been circulated as widely as possible in 
Europe and America in order to obtain free and valuable 
diseussions and suggestions: 

1. That generation and distribution generally shall be 
on 3-phase system at 50 or 60 cycles per second. 

2. That distribution shall be carried out generally on 
the 4-wire 3-phase system with grounded neutral at a pres- 
sure of 250 volts between 1-phase and neutral, 7. e., 440 
volts (approximately) between phases. 

3. That the standard pressure for domestic lighting 
and similar supply shall be 250 volts. 

4. That when it is not desirable or economical to use 
a 4-wire 3-phase supply, then a 3-wire system with neutral 
grounded or a 2-wire system with one side grounded shall 
be adopted; in all cases the pressure to ground shall be 250 
volts. 


5. That the use of direct-current systems shall be dis- 
couraged and they shall not be allowed for systems involy- 
ing either over 50 kilowatts in capacity or having feeder of 
over one-half mile in length. 

6. That no fuses or switches shall be allowed in the 
neutral wire. 

7. That where direct-current systems are essential the 
generation and distribution shall be on the 3-wire system 
at 500 volts between outers, the neutral being grounded. 

8. That the following pressures shall be considered as 
standards for high-tension transmission: 2,200 volts, 3,300 
volts, 6,000 volts. Pressures above 6,600 volts to be as re- 
quired by local and other conditions. 


Miscellaneous News. 


The Minneapolis General Electric Co., has seeured con- 
tracts for wiring 546 old houses during the first six months 
of this year. Their output shows an increase of 19 per cent 
over that of a year ago. 

The Union Electric Company of St. Louis recently sold 
2,403 electric irons in one day. The sale was preceded by 
special advertising, leading up to a display announcement, 
and signs displayed on the company’s trucks. 

The Duquesne Light Co., of Pittsburgh has insured all 
employes who have been two years and longer with the 
company, for an amount of two years’ salary. The policy 
is to be paid to the beneficiary in 12 monthly installments. 
This amounts to the same as a continuation of the regular 
salary for one year. The insurance is taken out on what 
is known as the group plan. 
$2,400. 

An outline of the N. E. L. A. residence service adver- 
tising campaign was outlined by Mr. Edkins in the July 
issue of Electrical Engineering. When considering use of 
this service the question may come up as to whether such 
material will make the appeal that locally prepared adver- 
tising can. In reply, we can say that it will do a great 
deal through its general appeal. However, some persons 
cannot be reached through a general appeal alone but re- 
quire a personal appeal to clinch the sale. Get the resi- 
dence series by all means! Send every piece of literature 
to all possible customers who ought to have electric light 
by reason of being able to afford same,: but do not depend 
upon the service to get the business without that personal 
touch which only the man who knows the prospect can 
Create the general interest, then drive home the per- 
sonal appeal. 


The maximum amount is 


give. 
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Questions and Answers from Keaders 


Readers are invited to make liberal use of this department for discussing questions, obtaining information, opinions 


or experiences from other readers. 


discussions are paid for. 


SINGLE PHASE LIGHTING FROM 3-PHASE CIRCUIT. 
Kditor Electrical Engineering: 

(474) Please advise if the lighting load taken from a 
3-phase, 3-wire, 220-volt cireuit at 110 volts as shown will 
register on the meter properly. If not explain why. 


F. W. Gibson. 


Single Phase 
Lighting 


3-Phase Mioror 


CONNECTIONS FOR 110-Vout LiagHTInG FROM aA 220- Vou 
CIRCUIT. 
CALCULATION OF FLUX OF 
Editor Electrical Engineering: 

(475) Please publish in the question and answer col- 
umns a formula for ealeulating the flux due to current in 
a coil of wire on iron core, such as a motor field pole. The 
core is 1.0 inch long and 1.0 by 13% inch in section. The 
winding consists of 50 feet of No. 21 wire and connected to 
a 110-volt cireuit. Caleulate for a current of 1.0 amperes. 
Robert Hafner. 

OVERLOADING INSTRUMENT TRANSFORMERS. 
Editor Electrical Engineering: 

(467) Please explain why a polyphase watthour meter 
will run slow when the instrument transformers happen 
to be overloaded. W. J. R. 

GRAPHIC METER ON FLUCTUATING VOLTAGE. 
Editor Electrical Engineering: 

(477) In ease of large variations of voltage, where a 
graphic meter is used, will the peak indication be raised if 
the voltage is low at times of maximum load and lowered 
in ease the voltage is high at this time? 

Canadian Reader. 
DERIVATION OF WIRING FORMULA. 
Editor Electrical Engineering: 

(478) The Standard Handbook for Electrical Engineers 
gives the following formula for calculating the size of wire 
required by induction motors and from the examples used 
to show its application, it is inferred that the formula holds 
good for transmission over short distances: 

Cir. mils = [P K 746 * L & KX 1.5] = [n X pf 
x EX e] 

Where P is rating in Hp.; L distance to motor in feet; 
u motor efficiency; pf power factor; E impressed voltage; 
e drop in the wiring and K a constant which varies with 
the power factor and for a 3-phase, 3-wire system is 11 
for 100 per cent power factor and 17 for 80 per cent, with 
intermediate values for power factors between. 

Another formula which is much used and found in 
standard works is as follows: 
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Cir. mils = [W & D X& K] + [E’ X % line loss]. 

Where W is watts delivered; D distance of transmission ; 
K a constant varying with power factor and for a 3-phase, 
3-wire system is 1080 or 100 per cent power factor and 
1690 for 80 per cent, with intermediate values for power 
factors between; E the voltage at point where energy is 
consumed and % line loss, a percentage of watts delivered. 

When using these two formulas for the same set of — 
conditions different results are obtained. For example, 
suppose a 20 horsepower, 220-volt induction motor of 
88 per cent efficiency and 80 per cent pf, is to be connected 
40 feet from a switchboard allowing a drop of 3 volts and 
the size of wire is required. By the first formula. 

Cir. mils = [20 & 746 & 40 & 17 & 1.5] = [.88 X 

220 3] = 32,753 cir. mils, or No. 5 wire. 

By the second formula we have: 

Cir. mils = [(V3 & 220 & 51 & 8) = 88] x 40 
< 1690] ~— [220° « 1.2] — [17,600 « 40 « 1690] = 
[220° 1.2] = 20,400 cir mils = No. 6 wire. 

As shown, there is a difference of 32,735 — 20,400 = 
12,353 cir. mils, which is considerably more than the differ- 
ence between any two wire sizes. 

Tn the last formula W is taken as V3 E.I. & pf and % 
loss of W in the same way. Please explain through what fac- 
tors this difference in result comes and why the value of 
K in each formula differs. Would like also to see a deriva- 
tion of the second formula. Bos; 

WHY DOES GENERATOR BURN OUT? 


Editor Electrical Engineering: 

(479) The writer has a 60 Kva. Westinghouse, A. C. 
generator, rated at 1,100 volts, 27.2 amperes per terminal, 
2-phase, 60 eyele and 900 r.p.m. The machine has been 
rewound for 2,200 volt operation and when placed in opera- 
tion has burned out at the rate of once a week. One phase 
is loaded heavier than the other, could this cause the burn 
Please furnish information on this trouble and how 
Ace Le 


out? 
to tell if the rewinding was properly done. 


Measuring Single-Phase Power From a 3-Phase Cir- 
cuit. Ans. Ques. No. 458. 
Editor Electrical Engineering: 

A 3-phase or poly phase‘meter when properly connected 
in the cireuit will measure accurately all the power that goes 
through it, regardless of whether the load is balanced or 
not. It would therefore register power consumed by lights 
or single phase motors, no matter what phase they are fed 
from. We assume of course that the poly-phase meter is 
in good adjustment and that it is not overloaded. 


Transformer Losses. Ans. Ques. No. 459. 
It is true that the core loss of a single-phase transformer 


installation is smaller than that of a 3-phase installation of 
the same capacity. Especially is this true in a small sized 
installation. Consider for example a 45 KW. single-phase 
transformer, and three 15 KW. transformers arranged in 
a three-phase bank to give the same capacity. The core loss 
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of the 45 KW. transformer is 300 watts while that of the 
15 KW. transformer is 120 watts each, or a total of 360 
watts. It is therefore apparent that the iron losses alone 
are 20 per cent greater for the single-phase transform- 
ers. In installations exceeding 300 KW. there would 
be very little difference in the transformer losses, and the 
3-phase supply would certainly be more desirable. 


Arrangement of Lamps for Special Display. Ans. Ques. 


No. 461 

Forty dry cells connected four in series and ten series 
groups in parallel should be satisfactory for burning 50 
6-watt, 6 volt lamps for four hours. Three large storage 
batteries connected in series would be cheaper if they are 
available. 

Jn answer to the last part of this question I would say 
that it is not possible to operate the bank of 3 lamps in 
multiple in series with the banks of ten in multiple. The 
three lamps must either be left out entirely or the bank 
must be inereased to ten. In ease the 3 lamps are left 
out entirely, 11.7 ohms resistance would be required. If 
this bank is inereased to ten and connected in series with 
the others, 8.3 ohms resistance will be required. 

Rankin. 


Arrangement of Lamps for Special Display. Ans. 
Ques. No. 461. 
Editor Electrical Engineering: 

Mr. K. W.-H. must realize that a current drain of 50 
amperes for 4 hours is far beyond the limit of efficient 
primary battery operation and the current cost of his dis- 
play will therefore be high. If he had 110 volt service 
available he could, of course, connect 54 lamps in three 
banks of 18 lamps in multiple, the three banks being con- 
nected in series. He would then use 50 & 6 watt * 4 hrs. 
= 1200 watt hours or 1.2 Kw. Hrs. at a cost of not more 
than 15 or 20 cents. Primary wet cells are out of the ques- 
tion for three reasons: Their voltage is low and a great 
number would be required; the voltage would not hold up 
under such severe service; and their first cost is too high. 

A storage battery would be much more serviceable, pro- 
vided Mr. H. has the facilities for charging and ean use the 
battery for other purposes so as to justify his original in- 
vestment. Such a battery would consist of three cells and 
have a capacity of 200 ampere hours, at the 4 hour rate. 
The cost of the battery would be in the neighborhood of 
$50.00. 

Consider now the last alternative, namely, dry cells: 
W = E*/R or 6 = 36/R, whence R = 6 ohms per lamp. 
The resistance of 50 lamps in multiple = 6/50 = .12 ohm. 
Assuming 5 cells in series, each cell would then supply eur- 
rent through .12/5 or .024 ohm. By experiment it has been 
ascertained that one dry cell will last 4 hours through a .75 
ohm resistance with a drop in voltage to 0.75. Henee, 
.75/.024 = 31 cells in multiple will be required. For a 6 
volt service it is usual to supply 5 cells in series, having an 
initial working voltage of approximately 7.0 on this heavy 
service so that at the end of the four hours’ operation the 
voltage will have dropped to 5 & .75 = 334 volts, and the 
lamps will not be burning very brightly. It is evident then 
that for this heavy service 31 banks of 5 cells in series will 
be required, or 155 single cells, the cost of which will be in 
the neighborhood of $25.00. Inasmuch as the required num- 
ber of wet cells will cost very much more than even this 
high figure, the writer’s first statement would seem to be 
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justified. Even with 31 cells in multiple, as seen above, 
the end voltage will be rather low, and for best lighting 
effect, a few more cells should be used, bringing up the total 
to say, 35 in multiple. It might be pointed out that the 
use of 6 watt lamps with dry cells is rather unusual. Ordi- 
nary 2 watt, 6 volt lamps are supplied. When using these 
the number of cells required in multiple could be divided by 
three. 

Referring now to the second question, the lamps are 
connected as shown in Fig. 1. Since the lamps in each 
bank are in multiple, the drop across each bank will evi- 
dently be the same as the drop across a single lamp, o. 13 
Also since W = IH, the current required by each 
The current 


volts. 
lamp will be I = W/E — 5/13 — .385 amps. 
required by each of the first five banks equals 10 & 5/13 = 
50/13 — 3.85 amp. and that required by the bank of 3 
lamps = 15/13 = 1.16 amps. We ean now figure the 
equivalent resistance of each bank as follows: E = IR or 
R = E/IJ, whence R for first five banks — 13/3.85 = 3.38 
ohms. and R for last bank = 13/1.16 — 11.27 ohms. Rep- 
resenting diagrammatically in Fig. 2 each bank by its equiva- 
lent resistance, we can find the total resistance of the cireuit 
as follows: 5 & 3.38 + 11.27 — 28.17 ohms. The total 
voltage drop = 78 volts, then the total eurrent = 78 /28.17 
= 2.77 amps. The first five banks require 3.85 amps., hence 
the lamps in those banks will not burn brightly. The lamps 
in the last bank require only 3 & .385 = 1.155 amps., so 
these will burn out. Hence a resistance must be put in 
multiple with the three lamps sufficient to bring the resist- 
ance of this bank down to the value of the other banks. 
Letting the value of this be (x), then 1/3.38 — (1/x + 
(1/1126) or .296 — (1/x) + .089. Thus 1/x — .207 and x 
= 4.83. Each of the six banks now has an equivalent re- 
sistance of 3.38 ohms or a total of 6 & 3.38 = 20.28 ohms, 
and the eurrent = 78/20.28 — 3.85 amperes. 


Omperes reg. 


volts drop 
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HOV 


419. © 
Figs. 1 anp 2. Crrcurrts ror DisPLAY AND RESISTANCE 
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If now we placed these six banks across 110 volts, then 
110/6 — 18.33 volts would be impressed across the termi- 
nals of each Jamp and inasmuch as they are 13 volt lamps 
they would either burn out immediately or else their life 
would be very short. Hence, a resistance must be placed 
in series with the banks of Jamps sufficient to consume the 
extra voltage, z.e., 110 — 78 = 32 volts. The value of this 
will be 32 /3.85 = 8.32 ohms. 

To sum up, then, place a 4.83 ohm, resistance in parallel 
with the bank of three lamps, and a 8.32 ohm. resistance in 
series with the lamp line. V. A. Clarke. (Ohio.) 


Why Transformer Burned Out. Ans. Ques. No. 463. 
Editor Electrical Engineering: 

From the data given in question No. 463 of the July 
issue, there would seem to be no reason for the transformer 
burning out. When using two transformers of the same 
size, open delta or V connected, they should carry a load 
of 0.87 of the combined capacity of the two. Two 20 K.w. 
transformers, connected in this way should carry a load of 
about 34 K.w., with full load current through each. With 
one of the transformers of 30 K.w. capacity, as in this 
case, they should carry more than this, since the larger one 
would tend to hold up its voltage better as the load came 
This would change the vector relations somewhat, and 
cause it to carry more than half of the load, while the 
smaller one would earry less than half. This is shown in 
Fig. 3, where E, is considered to be slightly larger than E,, 
making I, larger than 1,, in the same ratio. EE, would have 
a value between the two, and would not be exactly 120 
degrees from them, as in the case of balanced voltages. 


on. 


I, — I, subtracted vectorially will give I,, and in the same 
way I, — 1, will give I. In this case Ib will be larger 
than I,. 


Vector DiaGRAM SHOWING CURRENT AND VOLTAGE 
RELATIONS FOR TRANSFORMER 


CONNECTIONS. 

The trouble might possibly be due to the smaller trans- 
former not having the same ratio as larger, and having for 
this reason a higher secondary voltage. This would cause it 
to carry more than its share of the load, and perhaps burn 
out. The explanation of this would be the same as that 
given for the larger transformer carrying more than half 
the load. 

Fig. 2 gives the vector diagram for two transformers of 
the same size and ratio, open delta connected, as shown in 
Fig. 1. In all the figures I,, I,, I, are the currents through 
the three-phase load, which is considered to be balanced. 
J, and I, are the currents through the two leads, 1 and 3, 
and therefore through the two coils A and B. 


ELECTRICAL ENGINEERING 


(Formerly Southern Electrician) 


SEPTEMBER, 1914. 


Proper Connections for Transformers. Ans. Ques. No. 465. 

If a voltmeter is available, the simplest method of test- 
ing out polarity of coils is to throw the primary across the 
line, connect two of the secondary coils in series, and test 
with voltmeter. If the coils have the same number of turns 
the meter should read twice the voltage of one coil for cor- 
rect series connection, and zero for wrong connection, If 
they do not have the same number of turns, connect so as 
to get the largest reading. Connect the second and third 
together and try out in the same way, and so on. If the 
voltmeter is not available, an incandescent lamp can be 
used. If the correct primary voltage is not at hand, one 
of the secondary coils may be used as a primary for testing 
with correct voltage across it. It can be connected to the 
coil next to it, and tested out in the manner already de- 
seribed. 


Large D. C. Motors on 110 and 220 Volt Circuits, Ans. 
Ques. No. 466. 

Large D. C. motors are usually operated on 220 or 
higher voltages in preference to 110 volts because of smaller 
line loss, and better line regulation. In the ease of chang- 
ing from 110 to 220 volts, the loss would be reduced to %4, 
while the line drop would be reduced to 4% its former value. 
This would give slightly better operation of the motor, as 
well as a saving in copper loss and copper cost when con- 
structing the line. L. M. Klinefelter, (Colo.). 


Why Transformer Burned Out, Ans. Ques. No, 463. 
Editor Electrical Engineering: 

In a delta cireuit, the line current is the vector differ- 
ence of the currents in two phases 120 degrees apart. The 
line current is thus equal to the phase current times the\/3 
Referring to Fig. 1, transformer A must carry the whole 
current in line No. 1, hence it carries 1\/3. If transformer 
A is rated at 20 K.w. and 100 per cent power factor, its 
rated current at 550 volts will be 20,000 — 550, or 36.4 
amps. With a 25 K.w. three-phase load of 72 per cent 
power factor, we get a line current of I = (25,000) ~ 
(.72 & 550. & V3) = 36.4 amps. Thus if the load has a 
lower power factor than 72 or if it is more than 25 K.w., 
the 20 K.w. transformer will be overloaded. 

In the vector diagram of Fig. 1, above E,, E., E, are 
the voltages that would exist in a delta group of trans- 
formers and I,, Ib, I. the corresponding currents lagging 
by an angle O. In the V connection we only have the 
voltages E,, E,. The current I, is I,-I, and I, is 1,-I.. By 
referring to the diagram, we see that E, and J, are out of 
phase by an angle of 30° + ¢, E, and I, by an angle of 


=~ 


eSKW Loo” 


CURRENT AND VOLTAGE RELATIONS FOR TRANS- 
FORMERS OF DIFFERENT SIZE. 
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30° — ¢. For loads of low power factor one transformer 
operates at very low power factor causing poor regulation 
while the other operates at high lagging or even leading 
power factor. With a load of unity power factor the 
phase difference between current and voltage in both trans- 
formers will be 30°; consequently the combined Kva. rating 
of two transformers in V is greater than that of three trans- 
formers in delta to handle the same Kw load by an amount 
of about 16 per cent. 


Proper Connections for Transformer, Ans. Ques. No. 465. 
Probably there are four secondary leads on the trans- 


former which may be called A, B, C and D. Conneet the 
primary to the line and with a voltmeter or a lamp test out 
between A and B, A and C, A and D. Two of these tests 
will show no voltage. Suppose that A and C show a volt- 
age. Now test B and D; these should show the same volt- 
age as A and C. Connect A to B and test for voltage be- 
tween C and D. If this shows a voltage, connections are 
right for series operation. If it tests out no voltage, con- 
nect A to D instead of A to B. This will show a voltage 
between B and C which should be twice that between A and 
C. If this is the case connections are right for series opera- 


tion. R. H. Willard. (Pa.) 


New Apparatus and Appliances 


High Tension Oil Fuse Cutouts. 

Although there is nothing new in the idea of a fusible 
wire or strip placed in oil and used as an electrical protec- 
tive device, the design of these cutouts in the past has been, 
on the whole, extremely crude and their operation, as a 
general thing, has been entirely unsatisfactory. After pro- 
longed study and experiment, The D and W Company of 
Providence, R. I., has developed a new type of cutout in 
which these defects have been eliminated and its operation 
under service conditions during a long period, is claimed 
to be entirely satisfactory. In this cutout, the fusible ele- 
ment is placed under a heavy body of special oil. On the 
blowing of the fuse the terminals are so arranged that they 
are forcibly thrown apart and the oil being interposed be- 
tween them, effectually prevents the formation of an are. 
Exhaustive tests have been made under abnormally exact- 
ing conditions of large generator capacity and low power 
factor, and its operation has been so perfect as to prove 
beyond question its value as a protective device. 

The cutout is provided with an effective venting system 
which prevents any accumulation of pressure within the 
easing and also the blowing out of any considerable quan- 
tity of oil. The oil container is provided with a plug out- 
let at the bottom which permits the drawing off of the 
oil when on rare occasions this becomes necessary. Under 
ordinary conditions of service the oil would not require 
drawing off more than once in a year or two for such puri- 
fication. 

The eutouts are equipped with flexible cable terminals to 
which the line terminals may be soldered, thus eliminating 
any necessity of making complicated connections within 
the device itself. At the present time three capacities of 


Fics. 1 anp 2. Tue Om Fuse CurouT AnD DETAILS OF 
Fuse MountTIne. 


eutouts are on the market for overhead line construction, of 
50, 100 and 200 ampere, 2,500 volt capacity. In the design 
of these eutouts the safe operative point has been limited 
to ten times the full load values; thus, the 50 ampere cut- 
out will safely handle 500 amperes, the 100 ampere cutout 
1,000 amperes, and the 200 ampere 2,000 amperes on short 
cireuit. Beyond that is an ample safety factor, so that 
these devices are suitable for all ordinary conditions of com- 
mercial service. 

Special precautions have been taken to so design the 
device as to render re-fusing safe for the operator. A line- 
man ean insert a new fuse even when the line is short-cir- 
cuited, without risk to himself, as the whole device is ef- 
fectually locked against the blowing of the carrier and the 
oil, in ease of the unexpected blowing of a fuse during the 
operation of fuse renewal. This is effected by arranging for 
automatically locking the cover before contact is made with 
the fuse terminals. 

The cutout is not intended for use as a switching device. 
It can, however, be depended upon to open moderate loads 
when used in this manner, but is not recommended for that 
purpose. Three phase types are now being designed for 
subway service and similar designs for higher potentials up 


to 13,000 volts. 


A Removable Conducting Jacket for Conductors. 

Louis Steinberger, president Electrose Mfg. Company, 
Brooklyn, N. Y., who is well known for his inventions in 
the insulator field, has secured a patent on a “flexible elec- 
trie conductor,” which is adapted particularly to trolley con- 
ductors of railways. The invention is intended to combine 
the high conductivity of a copper jacket with the great 
strength of the steel around which it is wrapped. The con- 
duetor as a whole, therefore, comprises a longitudinal sup- 
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porting member and a removable ribbon of metal with a 
low ohmic rssistance and provided with a suitable contact 
surface. 

The ribbon may be applied to the supporting wire when 
the latter is manufactured, or may be placed in position 
upon it at any time after the wire is suspended; moreover, 
the ribbon may be eut into any convenient lengths. A worn 
portion of the ribbon may be readily replaced at low cost. 
The ribbon carrying the contact face may be applied to 
compensate for the difference in the co-efficients of expan- 
sion or contraction between the body portion of the con- 
ductor and the ribbon. Fig. 1 shows the improved con- 
ductor applied to “figure eight” wire. A ribbon of copper 
is bent under and partially around the lower lobe to form 
a conducting enyelope. A second view shows a roll of 
copper ribbon as used for splicing or patching. 

The conductor is suitable for either direct or alternating 
currents, but for the latter it has a peculiar advantage due 
to the fact that the copper ribbon involves the principles 
of the “skin effect.””. This principle follows from the known 
fact that alternating currents, and especially currents of 
high frequeney, seek to follow the outside rather than the 
inside of a conducting body; consequently if the outside 
is of conducting material of very low ohmic resistance, the 
conductivity of the conductor as a whole is greatly in- 
creased. 


A New Lightning Arrester. 

To meet the demand for a lightning arrester, embodying 
all of the characteristics of the Burke series horn gap ar- 
rester, but with a resistance in the ground cireuit of each 
phase, the Railway and Industrial Engineering Co., of Pitts- 
burgh, have placed on the market, the protective equipment 
shown in the accompanying illustration. The arrester con- 
sists principally of a triangular choke coil wound with strap 
copper and a ground horn mounted on a special post type 
insulator, which supports and insulates from each other and 
the ground the resistance units. | 

In the design of the 
cause a surge to are the ground are concentrated at one 
point, that is, an efficient obstruction in the form of a tri- 


arrester, the two factors which 


A New LIGHTNING ARRESTER. 


angular chock coil, and a point of weak resistance to ground 
in the form of the horn gap. <A surge meets its first ob- 
struction at the first sharp turn of the choke coil, opposite 
which point the ground horn is mounted. Due to this con- 
struction the gap to ground may be set 50 per cent greater 
than the ordinary shunted horn gap and the same protec- 
tion obtained. 

The resistance is of such ohmic value as to limit the 
flow of dynamie current to approximately ten amperes, 
should two or more phases discharge simultaneously. It 
is inserted in the ground ecireuit of each phase, and is com- 
posed of “Koppat.” This resistance material is extremely 
strong mechanically and possesses electrical characteristics 
which make it particularly adaptable to this service. It is 
said to have a very low positive temperature coefficient to 
resistance, conducts current uniformly throughout its entire 
mass, and is not affected by high frequency discharges, as 
are many other composition resistances. These resistance 
columns are so constructed that they may be used in con- 
nection with Burke arresters now in service, operating with 


horns connected direct to ground. 


Bryant-Perkins Panel Units. 

Some ten years ago a unit construction for panel boards 
was produced by the Bryant-Perkins Companies of Bridge- 
A new design of such panel units is shown 
in Figs. 1 and 2. In Fig. 1 the dissembled panel unit is 
shown, and in Fig. 2 an assembled panel board showing’ use 


port, Conn. 


of these units. 


ooh oie 
Fig. 1. DissEmBLED PerKINS PANEL UNIT. 

The Perkins panel unit consists as shown of a base 
which carries all the conductors and eonnections to the eir- 
cuits; the two switch mechanisms which drop into apertures. 
in the base, and the cover, which extends across the whole 
front and is held in place by the switch knobs and fuse 
plugs. All connections and conductors are concealed and 
separated from the front of the panel by a continuous 
sheet of insulated material, so that there are no live parts 
accessible from the front. 

In case a switch mechanism requires adjustment or 
repair, the cover of the particular unit affected can be 
quickly removed, and the switch mechanism lifted from its. 
socket. It can then be inspected and repaired without 
danger of short-circuit and with maximum ease. If it is. 
not convenient to repair the switch it ean be replaced by 
a new one. 

From the user’s point of view this new panel has many 
advantages. First of all, it is absolutely safe, which is a 
point well worth considering, since workmen’s compensation 
acts are in vogue. The fuses are self-indicating and can 
be replaced by any one without the use of screw drivers or 
other tools and the attendant danger of using them. 

From the contractor’s point of view the construction 
is advantageous not only from the service side, but also 


from the economical side. With a quantity of these units: 
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Fig. 2. Panet Boarp Mapr up or PERKINS UNITs. 
in stock, the contractor is ready to make lighting panels 
of any size, thus avoiding delays and carrying expensive 
stocks. 


Thread Protectors for Enameled Conduit Pipe. 

A new feature in enameled conduit which has been de- 
veloped by the Enameled Metals Company of Pittsburgh, 
Pa., should be of great interest to the contractor. During 
the process of manufacture and before the pipe is enameled, 
a fiber thread protector is placed over the threads, which 
entirely protects the threads from filling with enamel, but 
allows the pipe to be thoroughly coated, both inside and 
outside without depositing the heavy coat of enamel on the 
threads. This feature is of very great advantage to the 
contractor, as it removes the necessity of running dies over 
the threads. 

These thread protectors are very easily removed, as 


Finer Prorectors FoR Conpurrt THREADS. 


shown by the accompanying illustrations. All that is neces- 
sary is for the mechanic to make an incision into the fiber 
and pull away the covering which exposes the threads clean 
and bright, ready to be screwed into the coupling. Coup- 
lings are kept clean from any deposit of enamel by thread 
protectors placed on the inside of the couplings. These are 
removed before the conduit is shipped, as there is little 
danger of the threads in the couplings being damaged in 
shipment. Clean threads in couplings are fully as impor- 
tant as on the ends of conduit, as they eliminate the trouble 
of trying to serew a length of pipe into a coupling, the 
threads of which are filled with enamel. 


Swivel Attachment Plug. 

The swivel attachment plug shown in the accompanying 
illustrations has recently been produced by the Trumbull 
Electric Mfg. Co., of Plainville, Conn. The construction 
is such that by pressing a catch the bottom drops out and 


the plug is opened. This catch is also a lock. The plug 


TRUMBULL SwiveL ATTACHMENT PLUG. 
is made of fire proof material, of ample design, and easy 
to wire. This plug was shown at the recent Detroit con- 
yention of the National Electrical Contractors’ Association. 
A 100 Hour Electric Lantern. 

A design of electric hand lantern has been produced by 
the Beers Sales Company of 1005 Broad Street, Bridgeport, 
Conn., for which a life of 100 claimed. This 
lantern is made of a rolled brass or pressed steel tube and 
arranged so as to use an ordinary dry eell. A 2.5 candle- 
power lamp and a suitable reflector and lens makes this 
device suitable for reading meters, work about automobiles 
and other purposes where a dependable flash hght ean be 
used. This lantern is however more than a flash light, since 
by means of a suitable contact switch it can be made to 
give intermittent or steady light. The 
battery is about 4% ampere. When used by automobilists 
on on motor boats, it will operate on batteries that are 
no longer efficient for ignition service. 


hours is 


demand on _ the 
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Electrical 
Construction News 


This department is maintained for the benefit of contrac- 
tors, dealers, manufacturers and consulting engineers. 


ALABAMA, 


BAY MINETTE. The city is to construct an electric light plant 
for which bonds have been voted. W. D. Stapleton is mayor and 
fan give other information. 

TITRONELLE. The Titronelle Public Service Corporation, which 
has been recently incorporated, is to build an electric light plant 
and construct five miles of transmission line. A six ton ice machine 
will also be installed. G. P. Corey is president and Elliot C. Wells 
is engineer, both of Titronelle. 


FLORIDA. 


DETROIT. The Detroit Ice, Light & Power Co., has been incor- 
porated with a capital of $25,000 by F. W. Symmes, M. V. Tracy, 
C. M. Keep. The company will build an electric and ice plant. 

FORT MEADE. The city has recently voted to construct an 
electric light plant. 

PALATKA. The Palatka Light & Power Co., has been incor- 
porated, with a capital stock of $100,000, by P. H. Norcross and 
Robert \L. Hutchison and Lake Jones. 

ZOLEO. .The Zolfo Electric Co., has been incorporated, with a 
capital stéck+of $10,000 to install an electric light plant. The offi- 
cers are H. ©. Merty, President; Fitz Williams, Vice-President; J. 
_R. Roberts, Secretary, and C. A. Skipper, Treasurer. 


GEORGIA. 


ATLANTA. The United Electric Construction Co., of Philadel- 
phia, Pa., has been given a contract to install electrical equipment 
and wiring in the building to be erected for the Ford Motor Car 
Company, in Atlanta. 

AMERICUS. The Amercus Public Utilities Co., and the Ameri- 
can Power Oo., have been combined under the name of the Americus 
Publie Service Co., with L. G. Council, President. One of the plants 
owned by this new company is to be dismantled and the remaining 
one will be improved and operated by the new company. 

CLARKSVILLE. It is understood that plans are underway for 
the installation of an electrie light plant to be operated by water 
power. W. T. Proctor and W. L. Polk, of Atlanta, have charge of 
the engineering work. 

KENTUCKY. 


BERKSVILLE. The Berksville Power & Light Co., has recently 
been incorporated by George Greenup and J. P. Smith. A distribu- 
tion plant will be operated and power secured from a roller flour 
mill. 

HENDERSON. The city will rebuild its municipal electric light- 
ing plant recently destroyed by a storm. 

NORTH CAROLINA, 


HIGH POINT. The North Carolina Public Service Company is 
planning to install an ornamental street lighting system in the busi- 
ness district. 

SNOW HILL. The city of Kinston, N. C., is considering build- 
ing a transmission line a distance of 16 miles to furnish electricity 
to Snow Hill. 

WINSTON SALEM. An ornamental lighting system is under con- 
sideration for the down town district. The Southern Public Utilities 
Co., has offered to install ornamental posts on ten blocks in the 
business section if the contract can be secured which will warrant 


the expenditure. 
TENNESSEE. 


CUMBERLAND GAP. The Kentucky Utilities Co., has obtained 
a right of way enabling it to build a line to the town of Cumberland 
Gap. Electrical power will be furnished this town, as well as Lincoln 
Memorial University near this place. 

CHATTANOOGA. The Chattanooga Railway & Light Co., has 
secured a contract for the street lighting for a period of five years. 
The present arc lamps will be replaced by new nitrogen filled lamps. 

CHATTANOOGA. The Chattanooga-Tennessee River Power Co., 
proposes to install additional equipment in the Hales Bar plant, 
including three 10,000 kilowatt transformers and switching equip- 
ment to operate 420,000 volts. 

MARYVILLE. The Aluminum Company of America is to con- 
struct a hydro electric plant on the Little River. This company now 
secures power from the Tennessee Power Company to the extent of 
$25,000 horsepower; 10,000 horsepower being secured from the 
«Chattanooga and Tennessee River Power Company’s Hales Bar plant. 


PERSONALS. 

MR. W. M. ROSEBOROUGH, southern manager of the Shelby 
Lamp Division of the National Lamp Works of the General Electric 
Company, who is now conducting a sales campaign to introduce the 
new high candle power, high efficiency Mazda Lamp in the South, has 
recently secured the services of Mr. A. T. Brown as assistant man- 
ager. Mr. Brown comes from the Engineering Department of the 
National Lamp Works, and is thoroughly familiar with the latest de- 
velopment in lamp manufacture. The high efficiency Mazda lamp, in 
sizes of 1,000, 750 and 500 watts, with other smaller sizes soon to 
appear, is being favorably received, and, while competing with the are 
lamp, is also establishing new fields, such as building exterior illumi- 
nation and special display lighting. Mr. Roseborough is enthusiastic 
over the possibilities for this lamp in the South. ' 

MR. J. R. McLAIN, who for a number of years has been con- 
nected with the electrical department of the H. W. Johns-Manville 
Company, New York, died of pneumonia at the Hahnemann Hospital, 
New York City, July 28. Mr. McLain had many friends n the elec- 
trical field, was a man of unusual ability, and held in the highest 
esteem by all who chanced to know him. j 


MR. FRANK E. BROWN has become associated with the H. W. 
Johns-Manville Company, and will act as a special representative, 
devoting his attention to the further sales deyelopment of service 
meter protective devices. Mr. Brown is well known to engineers in 
the United States and Canada, as he was for twenty years (1889-1909) 
Electrical Engineer for the Department of Water Supply, Gas and 
Electricity, New York City. While in charge of electric affairs for 
New York City, Mr. Brown was prominent in creating the demand 
for and in urging the adoption of meter protective devices among the 
lighting companies of the country. 


INDUSTRIAL ITEMS. 


THE H. W. JOHNS-MANVILLE COMPANY has estabiished a 
new division of its electrical department, which will be known as 


the lighting division. The department will have charge of the com- 
pany’s busness in the well-known Frink and J-M linolite systems 


of lighting, and will enlarge the scope of the company’s business and 
service in lighting fixtures in general by the addition of new lines. 
This development now enables the Johns-Manville Company to handle 
lighting propositions of every size and character. 


Sales will be under the direction of Mr. Edward L. Cox, manager. 
Mr. Cox is well known in the trade through his long connection with 
the Enos & Watkins Company. Mr. G. Eugene Villaret, who has had 
wide experience abroad and in this country, will have charge of de- 
signs. The new division will be prepared to furnish from stock de- 
signs in brackets, pendants, hangers, ceiling fixtures, glassware, etc., 


to meet practically all requirements. Where special fixtures are de- 
sired, the company’s long experience and extensive manufacturing 


facilities, coupled with the service of Mr. Villaret in designing, places 
the Johns-Manville Company in an exceptionally strong position to 
serye its customers. The lighting division will be prepared to exe- 
cute orders for fixtures of all types in all materials, including glass, 
composition, brass, bronze, ete. 

THE SIMPLEV WIRE AND CABLE COMPANY, of Boston, has 
secured the contracts for wire <o go into the new Equitable Building 
under construction in New York, the largest and heaviest office 
building yet designed. The specifications to date call for a total 
of more than 400 conductor miles for distributing electric energy 
and lighting service throughout the mammoth building. 


THE WILCOX ELECTRIC CO., of Birmingham, Alabama, have 
secured a contract to wire the new Y. M. ©. A. Building in that city. 
Mr. R. E. Wilcox, who personally supervises this class of work, is 
an electrical engineer of some ability, and is recognized as a con- 
tractor who does first class work only. He is a member of the 
National Contractors’ Association, and recently attended the asso- 
ciation convention in Detroit, Mich. Mr. Wilcox uses Appleton 
Flectric Company’s outlet boxes and fittings. 

THE HART AND HEGEMAN MEG. CO., of Hartford, Conn., 
has secured the exclusive selling rights for the products mow being 
made and sold by H. T. Paiste, of Philadelphia. The line of switches 
and receptacles made by the former company supplemented by con- 
duit fitting line taken over makes this company one of the strongest 
of supply manufacturers and distributors. 

HOLOPHANE WORKS of GENERAL ELECTRIC COMPANY is 
distributing catalog 311 on the Ivanhoe Counter Line of metal 
reflectors and portable fixtures. The revision of this line and the 
new schedule of discounts shows a careful study of interests of the 
trade. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has just issued a bulletin on central station lighting 
transformers. This bulletin describes the distinguishing features 
that have characterized Wagner transformers for many years, such 
as variable voltage taps, patented one piece porcelain outlet bush: 
ings, specially designed clamps for holding active material in the 
case, ete. Explicit directions are given for some of the more com 
mon transformer tests that can be made by any central station 
engineer with the instruments that are usually available. 


Seprreme®er, 1914. 


ELECTRICAL ENGINEERING 93 


(Formerly Southern Electrician) 


THE P AND B MFG. CO. has been incorporated with a capital 
of $5,000. The company will manufacture electrical fittings and 
heating appliances. General offices and works are located at 306 
Manufacturers’ Home Building, Milwaukee, Wis. A. H. Patterson is 
secretary and treasurer. 


MR. A. J. EDGELL, of The Society for Electrical Development, 
elected Second Vice-President of the International 
Display Managers. Mr. Edgell delivered an address at 
the 17th annual convention of this organization in Chicago August 5. 


THE ELECTRIC SPECIALTY OO., of Stamford, Conn., has 
recently developed a new line of self-starting induction motors. In 
these motors the usual starting clutch has been dispensed with, 
owing to the inherent difficulties arising from its use and a special 
split-phase winding used, which gives a starting torque and overload 
capacity of 175 per cent or more of full load ratings. Special 
attention has been given in the design and construction to eliminate 
all magnetic hum, making the motor especially adapted to musical 
instrument work and the driving of general household and offize 
fixtures where such noise is objectionable. These motors are built 
in sizes’ of from one-tenth to one-third horsepower. The same gen- 
eral type of motor is also built in sizes of from one-sixth to one-half 
horsepower, with oil ring bearings. 


GENERAL INSULATE COMPANY, No. 1008 Atlantic Avenue, 
Brooklyn, N. Y., announce that Fred’k Steinberger has been ap- 
pointed sales manager for their middle West territory, with an office 
at No. 9 So. Clinton St., Chicago, Ill., Room No. 418. 


THE H. W. JOHNS-MANVILLE CO. has moved its Duluth office 
to larger quarters at No. 327 W. First Street, in order to take care 
of increased business. The new office is on the ground floor, with 
windows for the display of roofing, pipe-coverings, packings, sani- 
tary specialties auto accessories and other products. 

THE WESTINGHOUSE ELECTRIC & MFG. COMPANY §an- 
neunces further changes in the sales department as follows: F. N. 
Kollock, Jr., has resigned as district manager of the Seattle office to 
accept the position of treasurer and assistant secretary of the West- 
inghouse Lamp Company at Bloomfield, N. J. W. D. MeDenald, 
formerly branch manager at Minneapolis, has been appointed to 
succeed Mr. Kollock as district manager of the Seattle office. OC. 
C. Curry has been appointed acting branch manager at Minneapolis 
to succeed Mr. McDonald. 


THE ENGINEERING MANUAL, published by the American 
Electric Railway Engineering Association is now being distributed. 
This publication is a compilation of the standards and recommenda- 
tions adopted by this Association and covers practically the entire 
field of Electric Railway engineering. The book is in loose leaf 
form, and consists of 82 sections, fully illustrated with diagrams and 
working drawings. The loose leaf form of the Manual has been 
adopted in order that the Standards and Recommendations may 
“keep pace with such additions and alterations as are made at the 
yearly conventions of the Association. Separate sections may be 
obtained. The price of the Manual to non-members of the Associa- 
tion is $3.00, binders $1.00 extra. 


U. S. LIGHT & HEATING COMPANY RECEIVERS. In the 
United States District Court in Buffalo, on July 21st, Judge Hazel 
appointed James O. Moore and James A. Roberts receivers for The 
U. S. Light & Heating Company, following a case in equity. It was 
clearly outlined by the court that there should be no interruption in 
the fulfillment of existing contracts in the prosecution of pending 
business or in the company’s operations in any department. 


has been 
ciation of 


Asso- 


Mr. A. H. Ackermann, vice-president and general manager prior 
to the receivership, was immediately apponted general manager to 
operate the business because of his familiarity with it, and the entire 
staff of salesmen, engineers, ete., were retained in their former ca- 
pacities. Mr. Ackermann has issued the following statement to the 
trade and to the public: ‘‘The action recently sustained in the ap- 
pointment of the receivers for the property of the company was a 
necessary step to conserve the assets for the benefit of all. With 
assets of three dollars for every dollar of debt, the company is amply 
stable, and the court’s direction to continue the business is the last 
proof necessary to reassure the buying public. There are already 
under way plans for broad financing, and with the return of general 
prosperity in the country, the U. S. L., more aggressive than ever 
before, intends to secure its own full share of the business and to 
continue the manufacture and 


sale of its special electrical prod- 
ucts.’’ 
THE NEW YORK INCANDESCENT LAMP COMPANY, of 134 


West Fourteenth street, New York City, have been taken over by 
Ernest W. Boyce, and the business will be continued under the name 
of the New York Electric Lamp Company, with general offices at 38 
Park Row, New York City. Mr. Boyce has been associated with the 
New York Incandescent Lamp Company from its inception as general 
managér, and has always given his personal attention to the sales 
department of that company. The new company will continue to 
serve its patrons with the ‘‘Regent’’ wire drawn tungsten and ‘‘Best’’ 
earbon and the ‘’Regenerated’’ refilled carbon lamps. 


The most eloquent, artistic and individual Electrical Advertis- 
ing Display now obtainable produced by means of the Greenwood 


Shadow Picture. Any combination. Ask for Designs. 


GREENWOOD ADV. CO. 


Knoxville, Tennessee. Western Plant at Los Angeles. 


CARELS FRERES, of Ghent, Belgium, after two years’ work in 
the United States through W. R. Haynie, 30 Church Street, N. Y. 
City, has sold some large Diesel engines here, including Phelps, 
Dodge & Co.—1000 horsepower engines, and the Coronet Phosphate 
Co.—750 horsepower engines. Arrangements have now been com- 
pleted whereby the Nordberg Manufacturing Company of Milwaukee, 
Wis., acquires the exclusive manufacturing and selling rights for 
these engines in the United States. This was done after Mr. Bruno 
B. Nordberg, President and Chief Engineer of .the Nordberg Mfg. 
Co., had spent considerable time in Europe investigating the different 
types of Diesel motors built and with his high standing as a scien- 
tifie engneer and constructor he decided that Carels Freres’ engines 
were best suited for this work. 

W. R. Haynie will be retained as special Diesel representative 
of the Nordberg Mfg. Co., with offices at 30 Church Street, N. Y. 
City. Carels Freres were the first people to sell large Diesel en- 
gines in the United States, having sold a great many of these large 
units in the Central Stations and industral plants throughout Europe, 
including 5—1000 horsepower engines for the Glandstone Graving 
Docks in England, and these engines have proven very reliable for 
any class of work, so that the power plant owners in the United 
States can be assured of receiving only the highest grade of equip- 
ment in the Nordberg-Carels-Diesel engines. 

MESSRS. J. & ©. @. BOLINDERS CO., Stockholm, Sweden, 
manufacturers of Rundlof’s Patent Crude Oil Engines, have, in 
twenty years development of this engine, succeeded in selling many 
thousand horsepower in the several countries of the world both in 
marine and stationary types. 


Realizing the great possibilities of industrial development in 
the United States after a thorough study of conditions by their 


managing director, Mr. Carl Pape, of Berlin, they have arranged an 
American Company, THE BOLINDERS COMPANY, 30 Church Street, 
New York, and are entering into an active campaign for business 
in the United States. 

THE TERRY STEAM TURBINE COMPANY has moved its Cleve- 
land, Ohio, office, in charge of L. G. Finlay, from 710 New England 
Building to 503 Union Building. The company also announces the 
appointment of Fidareque Bros. & Sons, of New York and Panama, as 
representatives for the Republic of Panama and the Canal 
Offices are at 15 Whitehall street, New York City. 
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Faith in Your Business. 


Most people have a tendeney to criticise the fellow who 
hews his ideals a little too close, for as they put it, he 
“Jeans over backward” too much. There is considerable 
logie in this eriticism, for the man who holds himself from 
doing things from fear of being wrong will seldom have 
a chance to be right. When times are called poor by the 
average pessimist and money said to be tight, it has been 
and now is the policy of many interested in public service 
corporations to curtail commercial activity, or at least cease 
the solicitation of industrial, agricultural or miscellaneous 
loads possessing the least feature of speculation as regards 
profitableness of the business. 

Such a policy is either the result of a mistaken idea of 
the value of commercial activity or ignorance of conditions 
and factors that make business profitable. The work of the 
National Eleetrie Light Association along commercial lines 
has foreed a recognition of the fact that a commercial or- 
ganization is essentially the life of any utility when it is 
made up of thinking and intelligent men, believing im- 
plicitly in their product. It is this organization that must 
cultivate the kindliest feeling between the company and the 
consumer and by the increased sale of current and energy 
consuming appliances must provide the sinews of war— 
the revenue accrueing as a result of increased energy sale— 
for payment of salaries, of operating expenses, of construe- 
tion work, and in facet, all of those items that so readily eat 
up the revenues of a public utility. 

The commercial organization in so-called hard times 
must furnish the optimism so necessary to all business. 
This staff of men must encourage the consumer that the 
utility is going ahead when everything else is wrong. It is 
the commercial organization,—the business-getting body of 
men,—that maintains the positions of executives in many 
cases at very remunerative salaries, those whose purpose 
it is to direct and operate a utility. It is the business 
getting organization therefore that is the medium through 
which the ready eash of the consumer finds its way into 
the treasury of the utility, and it is the commercial agent 
who satisfies the “kicker,” and holds the customer, assur- 
ing him the service rendered is excellent and that the 
charges are just. Why, then, in so-called hard times, pe- 
riods of actual financial stringency, or otherwise, is this 
branch of a public utility the one that actually keeps the 
mill going, the first to suffer? Why must the policy estab- 
lished by the successful managers of the largest commercial 
organization in the world, the National Electrie Light As- 
sociation, be set aside, and the encouragement and up- 
building of the commercial organization be overlooked by 
those charged with the development of public utilities in 
the south, in the west, on the Pacific coast, or elsewhere? 
Is it through a misunderstanding of the public utilities and 
their business, or is it caused by other facts beyond the 
general knowledge of those on the outside—a lack of faith? 

A certain writer has recently said, “There is nothing 
quite so grand as ‘panic faith,’ ‘faith in your bank,’ ‘faith 
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in your industries,’ ‘faith in your governmental representa- 
tives,’ ‘faith in your country’ and ‘faith in yourself.’ Fear 
nearly always starts with the individual and is nearly 
always without reason. If everybody would determine to 
keep his head just now, the greatest prosperity this country 
has ever known will soon begin to poke out its head. 
Remember that when you are in a fire it is not safe to stand 
A wall might fall and erush you. Get busy 
with your little bucket of water and help put out the fire.” 
Let’s all find the fire and get busy! 


around idle. 


Bureau of Standards Safety Rules. 


A general investigation of electrical life and fire haz- 
ards, authorized by the Congress of the United States, has 
been conducted by the Bureau of Standards for over a year. 
Among other factors in these hazards is that of the operat- 
ing practice employed and the conduct of workmen about 
electrical equipment and lines. The study of this phase of 
the general question has resulted in a code of safety rules 
for operation which are very widely endorsed by state 
commissions, operating companies and workmen. The scope 
and means pursued in collecting and analyzing information, 
suggestions and existing rules, are explained in an intro- 
duction to the rules. An appendix treats briefly of the 
methods found by experience most feasible for instructing 
employees and for securing their necessary cooperation. 
Much information of value has come from a study of rules, 
accident statistics, and other publications taking up practices 
in all countries. 

The electrical fatalities to workers on or about elec- 
trical equipment of lines in this country is very high, not 
less than 450 during 1913. The prevention of a consider- 
able proportion of these fatalities is readily securable by 
observance of known safe operating methods. The best 
practices to reduce these fatalities are outlined in cireular 
No. 49 issued by Bureau of Standards, arranged in simple 
and convenient rules. Safety rules to be observed in con- 
struction, installation and up-keep, are also under prepa- 
ration by the Bureau. By the combined use of safe con- 
struction and safe operating methods, it should be possible 
for the United States to at least approximate the present 
comparatively low number of electrical fatalities in several 
European countries. This subject deserves serious atteu- 
tion and study. 

The Bureau of Standards makes the suggestion that 
ereat advantage would result to companies and workmen 
alike by the general adoption in several states of a single 
standard set of safety rules, which can be revised in ae- 
cordance with the progress of the art and the combined 
experience of all the companies and commissions of the 
country. Thus would every state and every company se- 
cure the advantage of the experience of all. Where pav- 
ticular rules do not apply their omission would of course 
cause no conflict in practice. If it were necessary for any 
state commission to adopt additional rules, that could he 
done at any time by special orders. This would be easier 
and less confusing than to have a diffcrent set of rules for 
each separate state. 

It is believed that a certain material reduction in pres- 
ent life hazards to electrical workers ean be realized by a 
careful study, adoption and use of these rules. 


Society for Electrical Development to Aid in 
Securing South American Business. 

At the suggestion of interested parties, the Society for 
Electrical Development is planning to co-operate with man- 
ufacturers and others desirous of placing goods before buy- 
ers in South America. The following letter has recently 
been sent out to create interest in this trade: 

“While the American manufacturer cannot possibly re- 
gard the present condition existing in Europe as in any 
way a condition to be desired, at the same time, it brings 
him face to face with an opportunity which he should in all 
justice to himself take advantage of, namely, the cultiva- 
tion of the foreign market from which, for the time being, 
European competitors have withdrawn. 

“After the war is over, the European countries will bor- 
row money from the United States and pay back a goodly 
portion of the money so borrowed for American made sup- 
plies of all kinds. This will be the natural result of the 
cessation of production in Europe, but no one ean predict 
when the end of the war may be. 

“At the present time, the great South American market 
is left open by withdrawal of European competition, and 
your attention is drawn to the possibilities of that market. 
If interested, the Society for Electrical Development will 
be pleased to secure for you whatever information it can, 
and if you desire literature translated into Spanish for 
circularizing South American countries, the Society will 
have that done, charging you the actual cost of such service. 

“Another feature to be considered is to what extent our 
American manufacturers can help each other in the matter 
of producing electrical supplies heretofore imported from 
Europe. What, for instance, have you been importing? 
Possibly the Society for Electrical Development can find 
an American manufacturer willing and able to make what 
you have heretofore been procuring from abroad, and if so, 
we will be pleased to render you this service.” 


Electricity on the Farm. 


The Interstate Light & Power Company, Galena, Illi- 
nois, serves a large number of zine and lead mines through- 
out southwestern Wisconsin and in the district around Gale- 
na. Among the farmers along the company’s transmission 
lines there is a strong demand for electric service, and 
wherever possible, the company supplies it. The following 
item from Benton, Wisconsin Advocate of August 7th, re- 
fers to a recent installation connected on the farm of John 
Curwen: 

“Although John Curwen lives in the country he has all 
the modern conveniences of a city dweller. His house and 
barns are illuminated with electricity, he grinds his feed 
with an electric motor and uses the same system to turn 
his cream separator. His wife has an electric flat iron 
and we presume he is in the market for a motor car. John 
says he sits in the parlor, turns a little button and the 
button does the rest.” 


According to a statement from the U. S. Geological Sur- 
vey, the copper industry will probably feel the injurious 
effects of the European war more seriously than any other 
of the leading American metal industries. During the last 
five years approximately 50 per cent of the copper turned 
out by American refineries has been exported, in large part 
to the countries now involved in the European war 
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Steam Station of the Virginia Power Co. 
at Cabin Creek Junction, W. Va. 


BY FRANK G. ALLEN, SECRETARY C. 0. LENZ, CONSULTING. ENGINEER, NEW YORK CITY. 


HE Virginia Power Company was organized on Sep- 

tember 25th, 1912, for the purpose of acquiring, con- 
structing and operating hydro-electric and steam power 
properties, transmission lines and other public utilities. 
The company has acquired the physieal properties and 
water rights of the Dominion Power Company of West 
Virginia and controls the Dominion Power Company of 
Virginia and the New River Power Company, of West 
Virginia. By the purehase of these companies, the Vir- 
ginian Power Company secured possession of valuable 
lands and water rights along the New River in the states 
of West Virginia and Virginia. A steam power station, 
to be deseribed in what follows, has been constructed at 
Cabin Creek Junction, W. Va., and a comprehensive elec- 
tric transmission and distribution station been built. 

This station supplies electric power throughout the 
famous Kanawha-New River Coal District of West Vir- 
ginia, the second largest coal producing section of the 
State. This district contains more than 250 operating 
mines, having a combined output for the year ended June 
30th, of 20,203,480 tons of bituminous coal of which 
19,000,356 tons, or 94%, were mined in Kanawha, Fayette 
and Raleigh counties, which counties for the present embrace 
the principal market for power generated by the company. 

The steam power station mentioned is located on the 
west bank of the Great Kanawha River at Cabin Creek 
Junction, West Virginia, fifteen miles from Charleston, on 
the main line of the Chesapeake & Ohio Railway. The 
station is constructed of concrete foundations with steel 
and brick superstructure in which there is installed West- 


Fig. 1. 


inghouse-Parsons turbo-generators, boilers and accessories 
capable of generating 26,666 electrical horse power. Space 
has been provided in the station for the installation of two 
additional units by which the company ean increase its 
generating capacity to 53,332 horse power. 


iit Jo a ai : cited 


C. O. Lenz, Cuter ENGINEER OF VIRGINIA Power Co., AND 
DESIGNING ENGINEER FOR SYSTEM. 

In addition to the steam station the company owns and 

controls three large power sites on the New River, located 

at Bluestone, Richmond Falls and Hawk’s Nest, West Vir- 


GENERAL View oF Power House, High TENSION SwitcHING STRUCTURE AND TRANSMISSION LINE OF VIR- 


GInrtA Power Co. 
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ginia, and several other smaller water power sites also along 
the New River. The estimated drainage area at the various 
sites varies from 4,400 square miles at Bluestone to 6,250 
square miles at Hawk’s Nest. The available power at the three 
principal water power sites is estimated approximately as 
follows: Bluestone 125,000 K.W., Richmond Falls, 15,000 
K.W., Hawk’s Nest 30,000 K.W., giving a total of 170,000 
K.W. 


power development will be required at Bluestone, West Vir- 


It is contemplated in the early future that a water 


ginia, where the conditions are favorable for the erection 
of a dam 140 feet in height with a erest length of approx- 
imately 2,000 feet. 
tend across a valley connecting two chains of mountains 
and it is estimated will back water some twenty-five miles 
up-stream forming a lake with a surface area of about 
8,500 acres. The company already owns considerable land 
and flowage rights in the valley embracing the proposed 
development which with the above water power sites are 
considered sufficient, if properly developed, to meet the 
present power requirements of the mining districts above 
mentioned, and to do a lucrative business with public util- 
ities and manufacturing industries in Charleston, Hunting- 


A dam of such dimensions would ex- 


ton and elsewhere. 

The Virginian Power Company has commenced opera- 
tion with a substantial number of customers and a large 
amount of business contracted for by coal companies oper- 
ating in the district served. By taking power from the 
Virginian Power Company, these coal mines have sus- 
pended operations of their own isolated plants, inasmuch 
as it has been established that the purchase of power from 
a centrally located plant offers greater advantages. There 
are many difficulties confronting the mine owners in the 
operation of isolated plants, the securing of competent 
labor to operate them and a good water supply for boilers 
having. always been serious problems to the operators. A 
eentral power plant located where a good supply of 
water and fuel is available can generate electrical energy 
and transmit it to the mines at less cost than any indi- 
vidual located at the mines and operating under less favor- 
able conditions. 


Fig. 2. 
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Fig. 3. Puan oF SreAM SraTION VIRGINIA PoweER Co. 
STEAM STATION BUILDING 


3 the steam station build- 
ing consists of two boiler houses and turbine house forming 


As shown in the plan of Fig. 


a parallelogram with one side omitted, leaving an open 
court. The design called for two boiler houses to permit 
of short pipe runs to the turbines so as to make the struct- 
ure designs more symetrical and to balance the boiler houses 
better with the room needed for turbines; to give more 
light and air on all sides; to make short and unitized boiler 
feed and blowoff lines and to facilitate central heating and 
pumping to all boiler units; and to make possible a second 
The 
present structures are ample in size to double the gener- 


installation without any interference with operation. 


ating capacity of the first installation, including main gen- 
erating units, boilers, stacks and auxiliaries. 


View oF OPERATING FLOOR IN STATION. 


Ocroser, 1914. 


The substructure of the building is of concrete with 
the superstructure a self-supporting steel skeleton incased 
with brick walls plastered at the columns. Wall areas are 
broken by large windows with frames and sash of steel 
construction and sills and trim of white Georgia marble. 
Plainness of the walls is relieved by a deep brick cornice 
with parapet and concrete coping above. The entire main 
and monitor roofs are concrete slabs reinforced with ribbed 
metal, covered with four-ply bituminous roofing felt laid 
in the usual way, flashed and counterflashed at the parapets. 
Bolted slag is spread on top to prevent flowing of the 
compound. 

All the buildings have a ground floor at grade and a 
operating floor at 14-ft. elevation above. This construction 
eliminates dark basements and affords natural light and air 
to all parts of the plant. The floor systems are steel 
frames carying reinforced slabs—all designed for a gross 
loading of 400 Ibs. per sq. ft. 


A lean-to opens off from the machine room and has 
a ground and a first floor. On the latter is the station con- 
trol benchboard, a vestibule entrance for the power station, 
a chart room and a chief engineer’s office. Below are the 
storage battery, power and lighting transformers and toilet 
rooms. Separate lavatories have been provided for the 
turbine-room and boiler-house forees. Both have porcelain 
plumbing and are finished with white Carara glass, of 
which seconds can be purchased cheaply and prove to be 
excellent for such industrial services. 

THE BOILER PLANT. 


The boiler plant is laid out in two parts and each is 
separately housed. ‘The first installation provides for the 
full equipment of one boiler house namely, six batteries 
of vertical water-tube high-pressure boilers with super- 
heaters. Each battery consists of two 600-horsepower boil- 
ers or 7,200-horsepower for the installation. Each boiler is 
equipped with automatic heavy-duty stokers in Dutch oven 
setting. 

As shown in Fig. 3 the boiler house is divided into two 
sections, each section consisting of three batteries of boilers 
and stokers served by an independent stack of 11-ft., 4-in., 
inside diameter at the top by 262 ft. high; these are of 
steel plate, brick lined for the entire height. Natural draft 
alone is relied on. With the arrangement noted, the boilers 
and stokers can be forced to 200% rated capacity for peak 
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Fig. 5. Motor anp Steam Driven Pumps IN BASEMENT 
OF STATION. 
loads. Further limitation of the boiler installation is not 


warranted, as it may be in more congested centers and 
where more pronounced peaks have to be carried for short 
times. 

Each boiler house is equipped with struetural-steel, eon- 
erete lined, elevated coal bunkers, oceupying the middle 
bay of the boiler house. Their capacity is 12 tons per 
lineal foot. The boiler house ground floor is arranged 
with commodious ash bunkers under the boilers with tracks 
in front of the bunkers. Ashes can be raked out into one- 
ton cars and delivered into an ash bunker at an outside 
track-hopper. 

COAL HANDLING EQUIPMENT, 

The coal storage plant consists (besides the boiler 
bunkers) of a structural steel tower containing coal-re- 
ceiving hoppers, crushers and machinery to work with 
double skip hoists. The same plant handles outgoing ashes 
from the plant, there being separate ash hoppers. All 
these bins are concrete lined. There is first a track hopper 
for incoming coal which has a capacity for one full carload 
of 50 tons. The skips will be loaded by gravity from this. 
The tower will also have an operating platform at the 
proper elevation for the travel of the cable ears, which will 
deliver the crushed fuel from the coaling tower to the over- 
head boiler-room bunkers, as well as to the coal storage 
pile. The maximum capacity for hoisting, crushing and 
conveying of lump coal will be 150 tons per hour. The 
ashes come from the boiler-room ground floor in one-ton 
cars and are dumped into a trackbunker from which the 
coal skips are filled to lift the refuse to standard railway 
ears which are liauled over the same tracks on which coal 
is received. 

This method of coal handling in connection with steam 
stations was adopted after an exhaustive study of such 
facilities made by the Engineer of the Virginian company 
some years ago in connection with another steam develop- 
ment at Youngstown, Ohio. The scheme is a modification 
of that perfected by the steel companies in handling mate- 
rial for blast furnaces. The installation cost is greater 
but the operation cost is small, due to low maintenance. 

TURBINES AND GENERATORS. 
The first installation of generating units consists of two 


10,300 Kva. Parsons-type steam turbines each equipped 
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Controu Board ar STEAM STATION. 
with a 90-kw. direct connected exciter and an independent 


Le Blane condenser. The latter are supported from the 
underside of the turbines, clear of the floor. The pumps. 
of each are direct connected and driven by a 250-hp. re- 
entry steam turbine. The plant is designed to operate at 
180 lb. gage, 50 degree superheat, 28-in. vacuum. Intake 
and discharge of condensing water are through tunnels 
beneath the turbine room floor. 

This station can be operated on the unit plan—a unit 
consisting of one prime mover with its boilers, and a gen- 
erator with its step-up transformers and feeders with 
various interconnections posible. The main generators fur- 
nish three-phase current at 60 cycles 6600 volts at a speed 
of 1800 r.p.m. 

In addition to the exciters direct connected to the main 
units, a 100-kw., turbine-driven direct-connected exciter is 
provided for emergency. When the final two main units 
are put in, they will not have the direct connected exciters 
as there is sufficient direct-current capacity in the three 
present exciters. 

To supply the condenser tunnel, there are two 24-in. 
and one 18-in. turbine pumps with capacities of 17,000 
and 8,500 gal. per min. The 24-in. turbine pumps are 
driven by 320-hp. induction motors and the smaller one by 
a 165-hp. steam turbine. Two 1000-gal. 6-in. centrifugal 
pumps serve the house lines and elevate the water to a 
50,000-gallon storage tank, directly or through pres- 
sure filters, for boiler feed, transformer cooling and general 
service. One of these is driven by a 75-hp. induction motor 
and the other by a 65-hp. reentry steam turbine. There 
are two open feed-water heaters and purifiers, each capable 
of supplying 10,000 hp. of boilers. As feed pumps, two 
400-gal. 200-lb. centrifugals are installed, each driven by 
a 96-hp. turbine. 

STATION CONTRON. 

The control of the station and the outgoing lines is cen- 
tered in the switchboard room of the lean-to. The low- 
tension apparatus is on the ground floor with the high- 
tension equipment all out-of-doors. Both low and _ high 
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tension apparatus is remote controlled. All the usual capacity of 100 to 2000 kw.. The customers are thus all 
switches, busses, ete., are in full view for complete hand- comparatively large users of energy and analyzing their 
requirements is difficult. It has been found advisable to 
use out-door type large capacity transformer substations. 
These have rectangular frames of galvanized structural 
steel; the delta-connected transformers being carried be- 


ling. Seven 2750-kva. oil insulated water-cooled single- 
phase transformers raise the generated voltage of 6600 to 
44,000 for transmission. All the high tension apparatus, 


electrolytic lightning arresters, circuit-breakers, choke-coils, 


disconnecting switches and bus lines, are installed on the 
ground, alongside or upon the steel framework. So far 
as known, this is the first use of outdoor switching for a 
steam plant. 

TRANSMISSION LINE. 

The main transmission line is 46 miles long, running 
to Beckley, W. Va. It is sectionalized at four division 
points, so that in ease of trouble the whole length of 
circuit need not be put out of service. There are two in- 
dependent circuits carried entirely on steel structures and 
square anchor towers each half mile, with semiflexible 
steel poles between. The three eables (No. 000 copper) 
of each cireuit are vertically suspended and above each set 
is a galvanized-steel ground cable. The distribution branches 
are led off from both the main cireuit lines by take-off 
frames, the branch conductors being 40% copper-clad 
steel. 

Great difficulty was encountered in the building of the 
various lines due to the extreme rough country through 
which they run. In many instances even mules could not 
be brought within a half mile of the tower site and the 
material was snaked up the mountain side by means of 
snatch blocks and pulleys. 

The voltage direct to the customers’ transformers is 
44,000. Coal mine operators are practically the only class FG. 9. Types or SteeL Towers Usep on TRANSMISSION 
of customer to be served and they call for transformer LINES. 
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neath the switch-gear, and in some cases the metering with 
its attendant current and potential transformers is housed 
in the frame. The low-voltage side of the transformers 
is carried directly to the individual substations owned by 
the customers themselves: Here the current is converted 
into direct or retained alternating—according as the work 
requires. 

Houses will be built by the company for its employees. 
They will consist of a two story brick cottage for the chief 
operating engineer and six separate brick houses (four 
rooms and bath) of the bungalow type for the operators 
with families. A brick bunk house will take eare of the 
remainder of the employees. All these houses will have 
electric lights; heat will be supplied by exhaust steam and 


a septic sewage disposal system will be provided. 

The steam turbines and practically all the electrical 
apparatus was furnished by the Westinghouse companies, 
the boilers by the Babeock & Wileox Co., and the hydraulie 
service pumps by the I. P. Morris and R. D. Wood com- 
panies. The steel transmission towers were furnished by 
the American Bridge Co., and the steel poles for subsid- 
iary lines by Archbold-Brady Company. 

C. O. Lenz, 61 Broadway, New York City, is chief 
engineer of the Virginian Power Company and has been 
responsible for design and construction. He has been 
represented in the field by H. G. Scott, general manager 
of the company and J. P. Harrington, resident engineer 
for construction. 


A Comparison of Hydro-Electric & Steam 
Power. 


BY REGINALD PELHAM BOLTON, CONSULTING ENGINEER, NEW YORK CITY. 


N account of the activity in the development of 

water power sites in certain sections of the country 
by large and small central station interests, a general im- 
pression has been created that such developments make 
possible cheap power. In too many eases the fact that the 
value of water powers depends upon the equivalent cost 
of production by other sourees of energy, is overlooked. 
Water power sites are usually located at points far remote 
from markets for electrical power and besides calling for 
the transformation of the energy represented in falling 
water into electrical) horsepower, such energy must be 
transmitted, and distributed for general application and 
use. Its commercial or relative value therefore, as com- 
pared with electrical power generated by coal or any other 
fuel must be based upon the value of the distributed and 
utilized energy when generated at the point of consump- 
tion by the use of fuel. The importance and necessity of 
steam reserve stations operating in connection with hydro- 
electric plants and some data on performance of such 
plants was discussed by Mr. Bolton at a recent meeting 
of the American Society of Heating and Ventilating En- 
gineers and an abstract of the discussion follows: 

The statement that water power may not be as econom- 
ical a source of energy as steam power, will doubtless con- 
stitute a disappointment and perhaps come as a sharp 
surprise to many persons, whose ideas on the subject have 
been developed merely by consideration of the appar- 
ently ready availability of energy in form of falling 
water. Official statements have been widely published as 
to the large quantities of power existing in water falls and 
rapids in this country. These statements always fail to 
convey the necessary information that the power is stated 
in terms of water horsepower, which is very different from 
the unit of generated energy. 

The losses due to the process of generating electricity 
by water power are considerable: They consist in losses 
of head due to water shortage, loss in draft tubes, losses 
due to inefficiency of turbines, and varying heads and 
loads, dynamic and frictional losses in operating gener- 
ators, losses due to transformation and transmission of 
electricity. 


In the ease of the large plant of the City of Seattle, 
tests were made, the result of which showed that of the 
dynamie force available in the water at the penstock, only 
50 per cent. is represented by the transmitted energy in 
the form of electricity. Quoting from the annual report 
for 1911. “This study brought out the important fact that 
in determining the amount of power in a reservoir, the 
efficiency ordinarily assumed for the power units is much 
too high and misleading.” While the combined efficiency 
of generator and wheel was found, in the case of the 
5,000 kilowatt units to be 76.7 per cent., and in the case 
of the 1500 kw. units 69.9 per cent.; the all-day efficiency 
of the plant for 1911 was 56.7 per cent. Ineluding cur- 
rent for excitation, the all-day efficiency was 55.7 per cent. 

The losses are tabulated as follows: 

Generating System—Per cent. of total energy at penstock 


lost : 
Penstocks 030.033. ete ss 6 0 2.31 
Water wheels...’ Sane tees... s.-0 et 37.89 
Generators 22 ....62s ocsnek os + +. «ore 3.78 
Fixciters Gn cers: . Meeks... os ee 1.26 
Station lights and control?:......... /oi oe 0.33 
Loss of station output, of stock input............ 45.57 
Transmission Systems 
Stepsup soc. 5. oh ee oo os 2.14 
Transmission “4 ....ss') Ate. I eee 0.72 
Step-downt 03's... Pee 5 Js ee 1.72 
Loss of transmission system in per cent. of penstock.. 4.58 

Total loss”... tock welae oo .n.05 eos gee ee 50.15 


Net energy delivered, of energy at penstock........ =49.85 

Back of these fundamental reductions in the value of 
water power, lie further burdens of cost of construction as 
compared with steam-power plants, which are increased 
by the cost of constructing, and expenses of operating, 
transmission lines. The statement has recently been made 
by Mr. Lucius B. Audrus, that, owing to the usual con- 
ditions prevailing around our water powers, it may be 
assumed that water power developments will cost about 


Octoser, 1914. 


ELECTRICAL ENGINEERING 


407 


(Formerly Southern Electrician) 


$250 per kilowatt, the fixed charges on which, therefore, 
would amount to about $25-:00 per year per kilowatt of 
maximum capacity. The cost of transmission systems will 
add from $100 per kilowatt upwards to this initial cost of 
development. 

The Niagara transmission system of the Hydro-Electrie 
Power Commission of Ontario has cost, up to October, 
1913, $128 per kilowatt of maximum demand, and $60 
additional per kilowatt, for transformation apparatus and 
transformer stations, making a total of $188 per kilowatt, 
the fixed charges on which are about $15 per kilowatt of 
maximum demand. 

Carrying such initial burdens, hydro-created energy 
must meet, at the point of its distribution, competition 
established by any well-prorortioned and economically 
operated steam system. Modern steam generating power 
plants have been constructed recently at a cost of $50 per 
kilowatt of installed capacity. The fixed charges are 
thus less than a third of the cost of the transmission 
system alone, such as that of the Ontario Government. 

Mr. John C. Parker of the Rochester Railway & Light 
Company, states that a modern steam-generating station of 
20,000 kilowatts capacity, with 10,000 kilowatts added 
for reserve, can generate energy at a cost of 0.5 of a cent 
per kilowatt hour, inclusive of interest, and a depreciation 
on its cost, and all operating expenditures. 
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The cost of hydro-electric energy in 1912 in several 
cities of New York state, were as follows: 


IOs mike pica: ORES Seer Ame 1.140 cents per kw. hour. 
PAD ANY ertenerebe sete 68 18) «0/0 Galas 2 0.907 cents per kw: hour 
SNAIORS cain 6 eee eae 0.646 cents per kw. hour 
FUOCHGSTGIMmen oles cise.» iss, c80  «. 0.520 cents per; kw. hour 


The operating cost of steam-produced energy in the 
latter city was in 1912: 


IMCL Me yemetsterasrerte ss ec. olhctide ate aereten ania eee 0.170 
We DOLE eR: tera esse t 2c0e wo hc bs Seteerate oteee at eee 0.126 
Up PlLicdmemermeatrar tec ako Sc. > at eaetreis trees 0.026 
IVE PAINS MEL Cre meg ele fetes stele els LA is wsiulersry ea oeeaee cere 0.022 


The cost of the service of hydro-electric energy often 
looks attractive if the effect of purchasing energy by the 
annual horsepower rate is not fully appreciated. Appear- 
ance of cheapness is given to a service of this character 
when a consumer contracts for a supply of energy at a 
rate of say $25 per annual electric horsepower. Under 
the terms of such an arrangement, the consumer may use 
this horsepower at full capacity day and night, the whole 
year round. But under practical circumstances of indus- 
trial operation, it cannot be utilized for more than the 
usual hours of factory operation, or 3,000 out of 8,760 
hours. Moreover, the conditions of all industrial opera- 
tions are such that the full connected load cannot be 
utilized at all times, and the percentage of use of the 


Cast of Power per hour 
At $12 (one doHar} horse power 
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Price in parts of a cent per horse power hour and per kilowatt hour 


Fia. 1. 


Cost or Power For Various Hours or Usn, Any Loap Factor AND ON Basis oF ONE Do“LAR Per ANNUAL 


Horsepower OF Maximum DEMAND. 


Fig. 1 shows the unit price of an annual horsepower at various numbers of hours of vse, and at any load factor on the basis of 


one dollar per annual horsepower. 


The price per horsepower hour, or per kilowatt hour, which is read upon the horizontal scales at 
the base of the diagram, shonld be multiplied by the number of dollars paid per annual horsepower. 


As an instance, the purchase of an 


annual horsepower at $25 used for 3,000 hours, on a 33 per cent average use or load factor, is equivalent to a price of 3 4/10 cents 


per kilowatt hour of energy actually used. 
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maximum or connected capacity will vary down to as low 
an average as 6 per cent: in certain industries. 

Since the basis of comparison and competition is the 
utilized energy at the place where it is required, a steam 
plant developing energy as and when it is wanted, and 
meeting, without excessive losses, the fluctuations in de- 
mand, is at a considerable advantage, compared with a 
hydro-electric system in which the foree is at all times 
available in full quantity and can only be varied by chang- 
ing the number of units in operation. Still, it may appear 
to be, for those unacquainted with steam economies, a 
strange assertion that energy supplied from Niagara may 
not be as economical as steam-generated energy within a 
distance of twenty miles of the Falls. 

Facts recently published by the Publie Service Com- 
mission of the Seeond District, of the State of New York, 
in a recent case, No. 169, demonstrate that this is actually 
the case. A contract was proposed to be made for the 
purchase from one of the existing power installations at 
Niagara, of a minimum quantity of 46,000 electric horse- 
The 
purchase ofthis energy involved an acquisition of fran- 
chises and rights of way, the cost of which ran into about 


power, at a price of $12.50 per annual horsepower. 


a million dollars. In addition, a transmission line and 
transformer stations involved the expenditure of about 
one-half million dollars. 

The following comparison of the elements of cost in 
this proposal, as compared with the generation of the same 
amount of distributable energy at the place of usage by 
steam power, shows that the latter is the more economical 
process of the two: 

Cost of Niagara energy compared with steam: 


Purchased amount—electrie horsepower 46,000 
Assumed sales, of connected load, e.h-p. .... 63,000 
Equivalent in kilowatts, kw. .............. 47,000 


Assumed favorable load factor, per cent. .... 33 


Output at point of delivery, kw. hrs. 137,000,000 

Hydro-Electric: 

PurchasespricematmNiacar amma 21.)- 0... seis $575,000 

Operation to point of delivery .............. 115,000 

Interest and charges on transmission line...... 55,000 
COSt a. icaihits eine ERE eis 4 4-8 a alacwliels $740,000 

Steam: 

137,000,000 kew. hours at 0:5 cent ............ $685,000 

Steam is cheaper by, per annum ............ 55,000 


Perhaps the most interesting feature in the develop- 
ment of hydro-electric processes has been the gradual 
dependence of such systems upon steam-power plants as 
reserve and security against breakdowns of their gener- 
ating and transmission systems. When every precaution 
has been taken in connection with water-power develop- 
ment, or a transmission system, experience has shown 
that failure by ice or storm or flood must always be 
anticipated, and a necessary provision is required in the 
form of steam power reserve plants, the cost of which 
becomes an additional burden upon the hydro-electric de- 
velopment. 

The author of “Hydro-Electric Practice” says, “A very 
‘good and learned friend of mine remarked that he ‘could 
always find a hydro-electrie plant by looking for a smoke- 
stack near a river,” and Dr. Charles P. Steinmetz writes, 
“the possibility of a breakdown of a transmission line 
requires a steam reserve.” When security and continuity 


of service are of value, steam power must be considered 
superior to water. 

The most interesting demonstration of this fact has 
been very recently made in the report of the Commis- 
sioners of the Hydro-Electrie System of the City of 
Toronto. This body, after only a few years of operation, 
has eome to the conclusion that a million dollars, which 
is a twenty per cent. additional capital investment, must 
be spent upon the construction of a steam reserve plant 
in that city. Another striking illustration of the same pro- 
cess is found in the present construction of a steam gen- 
erating station of 88,000 jhorseppwer ‘capacity by thé 
Dominion Power & Transmission Company, of Hamilton, 
Ontario, only forty miles away from Niagara, and in a 
city served by its own hydro-electric system, as well as 
by that of the competing system of the Ontario Govern- 
ment. 

There is one feature of cost in which hydro-electric 
developments have a distinct advantage over steam sta- 
tions ;—located as they are usually in unsettled districts, 
they are not burdened with the taxation which falls upon 
the plant located in a erowded community. It is a fact 
that in the great cities taxation is greater than the cost of 
coal, and is nearly twice what is paid for station labor. 
But even with this handicap, steam is often cheaper. It 
is the money required on investments which is the con- 
trolling element in the costs of energy, and these are 
always greater in the hydro than in the steam plant. Mr. 
Samuel Insull recently said, “It is not the price of coal, 
nor even the price of labor, it is the price of money that - 
‘governs’.” , 

Water powers have their use, limited to their own 
locality, and restricted in value elsewhere by competing 
forms of other natural forces. Their use has been some- 
what widened by their adaptation to electric energy and 
its transmissible capabilities, but this very fact has 
brought the system into sharp conflict with its competitors 
on the ground occupied by the latter. As in the past, 
so at present, “coal is king,” and its dethronement will 
not be effected by water power, but more likely by sun 
power. Neither development, however, has an incentive 
so long as supply, transportation, and methods of its use 
keep pace with demand. With oil, lignite, and peat as its 
alies, the use of fuels will increase far beyond the point 
where every water power on the continent combined could 
seriously affect the situation. The way of conservation 
does not le in the path of water power developments, but 
in the direction in which we, as engineers, are specially 
engaged, the reduction of wastage, the promotion of econ- 
omy, the spread of the habit of thrift and the improvement 
of the art of effective utilization of the fuels which nature 
has so abundantly placed at our command. 


During the past five years domestic consumers 
have taken only about 63 to 67 per cent of the copper pro- 
duced from mines within the United States, so it is evident 
that there must be a material curtailment of production 
while present conditions prevail. Considerable copper is of 
course consumed in munitions of war and for other military 
purposes, but the construetive arts of peace are far more 
favorable for the copper industry than the destructive art 
of war. 

American producers have already greatly curtailed their 
production, and it seems almost certain that the output 
must be materially restricted for an indefinite period, de- 
pendent largely on the European conditions. 
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Selection, Care and Operation of Carbon 
Brushes. 


BY E. H. MARTINDALE, E. E., MEMBER A. I. E: E. 


Section 5. Characteristics of Brushes and Effect 
on Operation. 


ERY little was formerly known by the operating 

enginer or electrician, regarding the characteristics 
of carbon brushes and the effects of these characteristics 
on the operation of electrical machines. During the 
past two or three years, however, carbon brush manu- 
facturing companies have endeavored to educate the con- 
sumer along these lines by publishing all available data 


on the characteristics of their various grades of brushes. . 


Some good has undoubtedly been accomplished by this 
work, but more good is left undone unless an effort is 
made to show the effects of the different characteristics on 
the operation of machines under different conditions. 

At the begnining of this year there were 13 companies 
in this country manufacturing brushes, 8 other companies 
were purchasing brushes in blocks or strips, cutting them 
up and selling them under their own names, and five for- 
eign manufacturers had representatives in this country. 
These companies had 157 grades of brushes, the largest 
number manufactured by one company being 34. This 
company which is the largest carbon manufacturer in the 
world claims to be able to duplicate any carbon brush on 
the market, and to have several grades which are different 
from any others. If we accept this statement, we then 
have at least 34 different brushes, and some one grade 
will be a little better for any one machine than any of the 
33 grades. It is then not surprising that it requires years 
of study and experience to select the best brush, after 
once seeing the machine in operation with any grade. 
The results obtained with one brush will often indicate 
what characteristics of the next set of brushes should be 
changed, but experience is necessary to know how much 
this characteristic should be increased or decreased. 

The common physical characteristics of carbon brushes 

are, specifie resistance, strength, hardness, apparent den- 
sity, real density, and percentage and composition of the 
ash or impurities. The common operating characteristics 
are, co-efficient of friction, contact voltage drop, heat 
conductivity and abrasiveness. Of all these character- 
isties, the scope of this paper will permit a study of only 
specific resistance, hardness, co-efficient of friction, contact 
drop and ahrasiveness. 
_ A word or two may however, be said regarding heat 
conductivity. There is no standard by which this char- 
acteristic has been measured, but as a general proposition 
it may be stated, that graphite has a higher heat conduc- 
tivity than carbon. Therefore, if the temperature of a 
machine runs too high and if there is a large conducting 
surface on the brush holder rigging, a graphite brush 
(conducting the heat away more rapidly than the brush 
face) may reduce the temperature several degrees under 
that obtained with a carbon brush of otherwise similar 
characteristics. 

Specific resistance is the resistance of an inch length 
of brush, one inch square and varies in carbon and graph- 
ite brushes from maximum of 0.0042 ohms to a minimum 


of 0.0003 ohms. Composition brushes of graphite and 
copper are made with resistance as low as 0.0000032 ohms. 
The accompanying curve of Fig: 1 shows the resistance 
of 119 carbon and graphite brushes on which data was 
available to the writer. From this curve it will be seen 
that 55 brushes or nearly 50%of the total number, have 
a resistance between 0.0011 ohms and 0.0014 ohms. The 
average resistance of the 119 grades is 0.00142 ohms. 

The specifie resistance of brushes has some effect on 
commutation though not as much as contact resistance 
which will be taken up later. A higher resistance brush 
reduces to some extent short cireuit currents under the 
brush face, and to a still larger extent reduces any ten- 
deney to short cireuit currents between different brush 
studs, which may arise from poor brush spacing. A low 
resistance brush will have a high carrying capacity but 
the reduction in resistance may increase the short cireuit 
currents to such an extent that sparking will result and 
the ultimate heating be increased instead of decreased. 

This brings up the question of carrying capacity of 
carbon brushes. It is very difficult for a brush manu- 
facturer to make definite recommendation or guarantees 
of this value. Carrying capacity is influenced by many 
conditions such as short cireuit currents under brushes 
and between studs, normal operating temperature of ma- 
chine, speed of commutator, brush pressure, angle of op- 
eration of brush, ventilation, construction of brush holder, 
conditions effecting sparking, hardness of mica and a 
few others. Values given should be considered as rela- 
tive only and even such is misleading as on some machines 
a normally low carrying capacity brush will earry a high 
current more successfully than a high earrying capacity 
brush, owing to other characteristics of the brushes. 

An emphatic distinction must be made between hard- 
ness and abrasiveness. Hardness of earbon brushes can 
best be determined by use af a “scleroseope,’ an instru- 
ment commonly used in determination of the hardness of 
steel and other metals. Values of hardness in carbon 
brushes are relative and vary from 6 in the softest graph- 
ite brush to 79 in the hardest carbon brush. 
with a hardness of 79 has no abrasive material in it and 
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will not wear a commutator even where it is slotted. One 
soft grade with a hardness of only 8 has some abrasive 
material and will cut and wear a commutator. A hard 
brush is an advantage on a commutator that tends to 
become rough as it will tend to even down the rough 
places. With a soft brush, the rough parts of the com- 
mutator wear the brush down rapidly. Other character- 
istics being the same, a hard brush will have a longer life 
than a soft brush. 

Co-efficient of friction of carbon brushes was dealt 
with so thoroughly in the first of this series of articles 
appearing in the May issue of Electrical Engineering, 
that it is unnecessary to go into details here. To get 
proper commutating characteristies it may be necessary 
to use a brush with relatively high friction. It is, of 
course, imposible to get a low friction brush that has a 
scouring action as the scouring quality itself must produce 
a high friction. 

A carbon or graphite brush may be placed in a special 
‘furnace and heated to a temperature that will burn out 
all the carbon. The residue is called ash and varies in 
weight from about one-half of one percent to thirty per- 
cent of the original weight of the brush. The composi- 
tion of this ash largely determines the physical charac- 
teristics of the brush, particularly the specific resistance 
and the abrasive action. Silica, mica and carborundum 
are all abrasive materials which are found in the ash of 
carbon brushes. 


Contact resistance of carbon brushes is the resistance 
between the commutator and the brushes when current is 
flowing. The contact resistance becomes less as the cur- 
rent density increases until glowing of the brush begins 
when the resistance rises suddenly due probably to an 
oxidation of the commutator. 

Since the variation of resistance is nearly in inverse 
proportion to the current density, the current voltage 
drop which is the product of the resistance and current 
is nearly a constant value. In general the contact drop 
is less in a graphite brush than in a coke or lamp black 
brush. An exhaustive series of tests conducted by the 
writer on 13 grades of brushes at a pressure of 4 pounds 
per square inch, gave an average contact drop of 1.38 
volts with a minimum of 0.86 volt and maximum of 2.16 
volts. Each of these values is the sum of the drops under 
the positive and negative brushes. 

Contact drop has a greater effect’ on commutation 
than the specific resistance of brushes. A brush with a 
relatively high contact drop will take care of a varying 
load much better than one with a low contact drop. 
Usually the heating is not any more and indeed is often 
less with a high contact drop brush because of the re- 
duction of short circuit currents under the brush faces. 
(It is hoped that this diseussion of the effects of charac- 
teristics will assist the reader in the selection of carbon 
brushes. 


Telephone Transmission as Effected by 
High Tension Power Lines. 


BY E. S. MOORER. 


VER since high tension long distance transmission lines 

began to be constructed in this country, the problem 
of securing reliable and clear speech transmission has been 
a very difficult and expensive one. Only recently have de- 
vices and methods been worked out that furnish a means of 
coping with the situation when the telephone lines are 
strung on the high tension poles or towers, the most desir- 
able arrangement. The effects of high tension power trans- 
misison cireuits on neighboring telephone circuits was the 
subject of a paper presented by Mr. Moorer of the engi- 
neering department of the Western Electric Company, at a 
recent convention of the Southeastern Section of the Na- 
tional Eleetrie Light Association. An abstract of this 


paper is presented as follows: 


Taking up the question of telephone lines exposed to 
high potential power lines there are two general questions 
to be considered. (1) The potential which will be found 
on the telephone line. (2) The means which are taken 
to counteract the effect of this potential and render the line 
usable. 


There are two general sources of potential on lines of 
this character, one of which, actual physical contact be- 
tween the wires, is an accidental condition and therefore 
relatively infrequent. The second source, induction, is one 
which is continually present. Induced potential is the re- 
sult of two different phenomena, electro-magnetic and elec- 
trostatic induction. It is possible that both of these effects 


may be found in a single cireuit but it will usually be found 
that one of the effects will predominate. 
ELECTRO-MAGNETIC INDUCTION. 

When an electric conductor parallels another conductor 
carrying a given current, there will be induced on the form- 
er a potential dependent upon the distance from, and the 
current carried by the latter. This electro-magnetic indue- 
tion is the result of the cutting by the parallel conductor 
of the lines of force surrounding the disturbing conductor. 
This comes about from the fact that the passage of a cur- 
rent through any conductor sets up a magnetic field in its 
vicinity, this field consisting of cireular lines of force per- 
pendicular to the axis of the conductor and changing with 
each change of current in the conductor. This change in 
the field will cause the lines of force to cut across a parallel- 
ing conductor, thereby inducing an electro motive force in 
it. The greater the rate of change, that is, the frequency, 
the greater this electro-motive force in the second conduc- 
tor; also, inasmuch as the strength of the field depends upon 
the current flowing in the energized conductor, the induced 
voltage in the neighboring conductor varies with the cur- 
rent. It also varies with the length of exposure and with 
the separation between the energized conductor and the 
neighboring wires. 

In ease there are several disturbing wires in which the 
currents are not in phase, the induced voltages from this 
source may partially neutralize each other. This neutraliz- 
ing effect is the greater the larger the distance the parallel 
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conductor is from the disturbing conductor as compared 
with the distance between disturbing conductors. 
ELECTROSTATIC INDUCTION. 

In the ease of electrostatic induction, each of several 
wires can be considered as forming one plate of a condenser 
of which the earth is the other plate. The introduction of 
a potential with reference to the earth to one of the wires 
will cause an electrostatic charge to be induced upon each 
of the other wires with respect to earth. This induced 
charge changes according to changes in the inducing poten- 
tial and varies directly with the potential of the disturbing 
wire. This induced potential also varies with the capacities 
of the wires to earth and to the disturbing wire, and there- 
fore with the respective distances between the wires and 
between the wires and earth. 


In the case of electrostatic induction also the presence 


of several disturbing wires whose currents are not in phase 


causes a partial neutralization of the induced potential, 
this effect being more nearly complete the greater the dis- 
tance between the wires and disturbing wires, as compared 
with the distance between the disturbing wires. Inasmuch 
as electrostatic induction depends largely upon the capaci- 
ties which the conductors have to each other and to ground 
and since every conductor has a capacity to all surrounding 
objects, the problem of determining analytically the poten- 
tial which can be expected in any conductor is a very diffi- 
cult one. 

From the above it is seen that the induced voltage in a 
telephone line will depend upon the load and the frequency 
of the power line, and upon the length of exposure, in the 
ease of electro-magnetic -induction, and upon the voltage 
of the power line in the case of electrostatic induction. 


Practically all transmission systems are three phase. 
There is, however, one other type of cireuit that is especial- 
ly troublesome to associated telephone cireuits. This is the 
single phase alternating current railway. ‘Trolley voltages 
up to 11,000 volts are in use and since the return is through 

the track and ground there is much smaller neutralization 
of the inductive effects. When the trolley voltage is high 
the induced voltage may be electrostatic but it has been 
found that in most cases the greater trouble has been expe- 
rienced from electro-magnetic induction. The induced volt- 
age depends to a large extent on the amount of current 
which leaves the track and returns through the earth, and 
this depends on the method of distribution employed in 
supplying current to trains. The question of operation of 
telephone circuits close to single phase railway circuits is so 
largely dependent on local conditions for each installation 
as to practically preclude the possibility of any general 
statements. 

THREE-PHASE CIRCUITS. 

In the case of three phase circuits there are in reality 
three separate sources of power of the same voltage and 
frequency but differing in phase of 120 degrees. These 
three sources of power are three windings on one generator. 
When these windings are connected to a three wire line the 
algebraic sum of the voltages between the wires is zero 
owing to the difference in phase. The generator voltage 
rarely exceeds 13,000 volts, step-up transformers being 
used to obtain the higher voltages. At the distributing end 
step-down transformers are used to obtain the voltage re- 
quired by the load. The transformers may be either “del- 
ta” or Y connected and in the latter case the neutral point 
of the windings may or may not be grounded. If the neu- 


tral is grounded, this may be done directly or through a re- 
sistance. 

Inasmuch as, assuming a balanced load, the algebraic 
sum of the three phase currents and voltages is zero, indue- 
tion in adjacent circuits under this condition could be prac- 
tically eliminated by placing the phase wires close together 
and making this distance between the phase wires small 
as compared with the distance from the telephone circuits, 
but even this condition would not eliminate inductive ef- 
fects if the load is unbalanced. The high voltage of the 
phase wires however, requires a large separation and the 
location of the telephone line is often dependent upon its 
position with respect to the earth as well as with respect 
to the power wires. The result is that the inductive effects 
will be only partially neutralized and that an electromotive 
force will be induced on the telephone line. Another fea- 
ture entering the consideration of the neutralization of 
inductive effects is the relative position of the power wires 
with respect to each other. There are three general types 
of construction employed by which the phase wires are lo- 
cated in a vertical plane, triangularly or in a horizontal 
plane. Inasmuch as the telephone line is almost always 
below the power line it will be seen that the greatest indue- 
tive effects will be experienced when the phase wires are 
spaced vertically since in this position the neutarlizing ef- 
fects will be the least. In nearly all of the very high volt- 
age systems the power wires are spaced vertically or ap- 
proximately so. 

The voltage waves from generators and transformers are 
usually distorted and do not vary uniformly according to 
the sine law. The distorted waves contain odd harmonies 
of the fundamental, the third and fifth harmonics usually 
predominating although higher harmonies may be encoun- 
tered. These harmonies often cause high voltage peaks and 
these cause higher static effects in neighboring lines. Also 
since the harmonics are of higher frequency both the mag- 
netie and statie effects in neighboring lines will be in- 
creased. 

In a three phase system the three line currents are one 
third of a eycle apart. The third harmonics have three 
times the frequency of the line current and are therefore 
in phase. These harmonics exist in the voltage between 
each wire and the neutral and in a Y connected system the 
three line wires act as a single phase cireuit having a po- 
tential to the neutral equal to the voltage of the third 
harmonic. This is frequently the cause of statie disturb- 
ances. When the neutrals are grounded there is produced 
a triple frequency current over the three wires with a 
ground return. Under this condition the electromagnetic 
induction in paralleling telephone lines is likely to be large. 

Having considered the effects on neighboring telephone 
lines of high tension transmission lines, there will be 
taken up the consideration of the telephone lines them- 
There are two general types of telephone lines, 
one having a single line wire and using the ground as a 
return and the other using a full metallie circuit. Inas- 
much as the telephone line carried on the same poles as 
a power line, is, through induction, at a considerable po- 
tential above the earth, the grounded telephone cireuit is 
obviously out of the question since current would flow 
continuously through the instrument to ground making the 
line useless for speech transmission. In the case of a me- 
tallic line, the telephone wires will also be at a potential 
above the earth. However, if this potential is the same in 
each wire so that there is little or no current flow through 
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the bridged apparatus the transmission qualities of the line 
will not be seriously affected, at least directly. When ap- 
paratus is installed to take care of these potentials to 
ground it will bring in substantial transmission losses. 

PROTECTION FOR TELEPHONE LINES NEAR POWER LINES. 

In private telephone lines exposed to high potentials 
it is the usual practice to insert between the line and the 
telephone instrument an insulating member which is in- 
tended to prevent conducting the high voltage to the in- 
struments. In conjunction with this arrangement there are 
sometimes employed means for reducing the normal line 
voltage. Beeause of the fact that the telephone line is 
continually at a high voltage it will be readily seen that 
insulation of the line is of prime importance. Any leak to 
ground from one of the line wires will result in a flow 
of current from the opposite side of the line through the 
bridged apparatus, thus rendering the line inoperative. The 
practice is to employ on the telephone line high tension 
insulators having a dielectrie strength much above the nor- 
mal voltage on the line. Special care is taken in all other 
respects as regards line construction in order to eliminate 
as far as possible the chance for accidental contact between 
telephone and power circuits. 

At each point on the telephone line where an instru- 
ment is located there is inserted between the line and the 
instrument a one to one transformer having a very high 
dielectric strength between windings. This serves to in- 
sulate the instrument from the high voltage line but at the 
same time permits the voice and signalling currents to pass 
over the line with however substantial losses in the tele- 
phone transmission. This transformer is generally placed 
in the drop wires and is mounted on a pole carrying the 
lead from the main line to the building. By this means 
only the wires connected to the secondary or low tension 
side of the transformer are brought into the building. 

The transformer is protected against extreme line con- 
ditions by means of spark gap arresters and fuses. The 
arrester has a discharge voltage above the normal line volt- 
age but sufficiently low to discharge on a voltage which 
would injure the transformer. Inserted between the ar- 
rester and the line are fuses of a comparatively high ca- 
pacity, but which operate and open the drop. wires in case 
of the flow of a current sufficient to injure the drop wires 
or arrester. Between the arrester and the transformer are 
inserted other fuses of lower capacity which open in the 
event of the passage of a current injurious to the trans- 
former windings. On the secondary or low tension side 
of the transformer is placed another arrester of compara- 
tively low discharge voltage. This is intended to take care 
of induced voltages on the secondary side of the transformer 
which would result from an unbalance on the primary side. 
Also on the secondary side of the transformer it is custo- 
mary to place a switch by means of which the telephone 
set is normally disconnected leaving, however, the ringer 
connected in order that signals may be received. 

Inside of the switch is located the telephone set and 
another protector having a still lower discharge voltage. 
The telephone set usually used consists of an ordinary mag- 
neto set having, however, all of the exposed metal parts 
grounded or insulated from the parts within the set. As 
a still further precaution most of the power companies 
provide a highly insulated platform upon which it is neces- 
sary to stand when using the telephone set. 

One of the most important uses of these telephone lines 
is that of enabling the patrol man to quickly report any 


permanent stations. 


trouble which he may encounter in his trips over the high 
tension line. For this purpose telephone sets are located at 
frequent intervals along the line. The large number of 
these sets would cause a prohibitive load on the line pro- 
vided they were all left permanently connected. To obviate 
this condition, at patrol stations a switch is placed on the 
line side of the transformer but inside of the arrester and 
by this means the transformer is normally disconnected 
from the line. This arrangement however introduces an 
added element of danger in that it is necessary to handle 
by means of a switch stick the switch which is connected to 
the exposed part of the line. 

For patrol work the telephone set is often the out door 
type magneto set, having the case and metal parts grounded. 
Some of the larger companies however prefer to install 
small booths usually within the bases of the towers and 
to equip these booths with sets similar to those used at 
Where such booths are used it is 
customary to install high voltage disconnecting switches 
operated from inside the booth. The use of portable sets 
and means whereby connection: to the line can be made at 
any point is of course extremely dangerous and is very 
rarely attempted. 

TRANSPOSING TELEPHONE LINES. 

One of the most important points in connection with 
lines of this character is that of transpositions. In any 
length of exposure one conductor will have induced on it a 
higher voltage than the other unless steps which are com- 
mercially impossible are taken to locate the telephone line 
in exact balance with respect to the power line. With one 
conductor at an appreciably higher voltage the line would, 
of course, be noisy. To eliminate this condition the tele- 
phone line is transposed at frequent intervals and the un- 
balancing inductive effects are neutralized. It is also im- 
portant that the power line be transposed at intervals in 
order that the telephone line may not be exposed contin- 
uously to the inductive effect of one phase. It is neces- 
sary, however, that the respective transpositions in the tele- 
phone and power lines be so located with respect to each 
other that the effect of transposition will not be nullified. 
The transpositions of a telephone line will not, of course, 
reduce the voltage between the line and ground. The trans- 
position of a power line tends to reduce the voltage be- 
tween the telephone line and ground. The amount of this 
reduction is difficult to forecast with any degree of accu- 
racy in a specific case. 

At times there are installed devices intended to reduce 
the induced voltage of highly exposed telephone line. Sueh 
devices consist of some means of draining the induced eur- 
rent to earth. They are objectionable in that they are 
likely to give the users of the line a sense of security which 
might be fatal in ease of the accidental destruction of the 
drainage device. The necessity for drainage is usually 
indicative of poor line construction or of insufficient trans- 
positions in the power cireuit and it is usually found more 
satisfactory to reduce induced potentials by remedying these 
conditions. The common form of drainage consists of a 
coil having two balanced windings so connected to the line 
that they are inductively in series across the line, but non- 
inductively in parallel to earth. This readily allows the 
flow of induced current to earth but opposes the passage 
of current between the two sides of the line, thus reducing 
the shunt to talking and signalling currents. Another drain- 
age method which has been proposed consists in surround- 
ing the telephone line with grounded metallie conductors 
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which tends to shield the line from statie effects. The cost 
of this method is such, however, as to make its use pro- 
hibitive on long lines. A similar effect would be obtained 
by running the telephone conductors in a cable, but the 
usual long length of such lines would prohibit this method 
from a transmission standpoint even were it permissible 
from a cost standpoint. 

In conclusion it can be stated that a large number of 
private telephone lines carried on the same poles as or 
elosely adjacent to power lines are in operation. They are, 
of course, subject to interruptions, these interruptions com- 
ing in some cases when the line is most needed. Grounds 
on the transmission line cause a large inerease in the in- 
duced voltage and noise on the telephone line. Surges due 
to switching operations, charging of electrolytic arresters, 


or other causes cause corresponding surges on the telephone 
line. The effects of such surges may be only momentary 
provided the proper form of arresters are used. To take 
care of emergencies many of the large power companies 
have arrangements with the local telephone companies 
over whose lines round-about connections can be obtained 
between certain important points on the power line. In 
spite of these limitations private telephone lines are con- 
sidered indispensable by most of the operating power com- 
panies. As to the drawing of any conclusions which can 
be applied to any case, that is impossible. The peculiar 
conditions of each specific installation require that it be 
handled as a case apart. Even when equipped in the best 
manner known such lines are dangerous and cannot be con- 
sidered in the same light as ordinary telephone practice. 


Alternating Current Engineering. 


BY WILLIAM R. BOWKER. 


Section 19. Synchronizing Arrangements for Paral- 
leling A. C. Generators. 


HEN two or more alternating current generators 

are required in a station for light and power service, 
they are usually operated in parallel. In order to cause 
them to so operate, certain conditions must be fulfilled— 
that is, the machines must be synchronized. This means 
that before the machines are connected to the same busbars 
they must have the same voltage, same frequency, each op- 
erate at synchronous speed, and in phase or step—that is, 
the positive and negative alternations of each machine must 
occur at the same instant. 

The connections for synchronizing two single-phase gen- 
erators and the nature of a device known as a synchronizer 
are shown in Fig. 128. The alternator (A), which is al- 
ready feeding the main busbar circuit, is connected thereto 
through a double-pole-single-throw switch (S,). This alter- 
nator is likewise connected to the primary (P,) coil of a 
small transformer (T,), the synchronizer being connected as 
a shunt to the main circuit, the secondary coil being con- 
nected in series with a lamp and the secondary coil of an- 
other transformer (T,), whose primary coil (P,) is con- 
nected to a second alternator (B), which it is desired to 
switch into circuit or in parallel with alternator (A) on the 
busbars. The Emf. generated at any instant in the two 
secondary coils of the synchronizer, due to the mutual re- 
action of the magnetic cireuit set up by the current flowing 
in the primary cireuits or coils, may be acting either in 
“unison or opposition. If in phase, the light given out by 
the lamp will be bright and steady, at which instant the ma- 
chine should be switched in. If the mutual inductive action 
and reaction is in opposition or out of phase—that is, 
lagging or leading each other—the lamp will flicker, due 
to lack of unison in Emfs. generated in the transformer 
secondaries. To indicate the time of synchronism, a method 
much employed is to use lamps or voltmeters, or a combina- 
tion of lamp and voltmeter methods. In the lamp method it 
is most common practice to connect the lamps so that they 
remain dark at synchronism. In Great Britain the circuits 
are so connected that the lamps burn at full brilliance and 
steady when synchronism is attained. The disadvantage of 


the “lamp dark” method is that if a lamp filament is broken 
it might result in the machines being paralleled when out 
of step. 

In Fig. 129 connections are shown for two 2,000 volt, 
single-phase alternators with small transformers used to re- 
duce the Emf. to 100 volts for the synchronizing lamps. 
A and B represent the alternators; (Sw) the double-pole- 
single-throw main switches; (EK) and (F) the transformers; 
(LL) the synchronizing lamps; and (P) the pilot lamps. 
To synchronize, bring the machine up to speed, assuming 
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Fic. 128. CoNNECTIONS ror SYNCHRONIZING ‘I'wo SINGLE- 
PHase MACHINES. 
Fig. 129. CoNNECTIONS FOR SYNCHRONIZING SINGLE- 
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the alternator (A) is already delivering energy to the bus- 
bars; and when the synchronizing lamps are dark, syn- 
chronism is attained and the switches connecting the ma- 
chines should be quickly closed. 

In Fig. 130 is shown a synchronizing arrangement for 
single-phase generators where the lamps and transformers 
are connected to burn brightly at synchronism. Fig. 131 
shows the synchronizing connections for the parallel run- 
ning of two two-phase generators. It is necessary to syn- 
chronize both phases the first time the machines are parel- 
leled; and after having once been “phased-out,’’ synchroniz- 
ing one phase is sufficient. In the diagram A and B are 
the two-phase generators; Sw the main cireuit switches; 
E F GH the synchronizing transformers; and L L' the 
synchronizing lamps. To synchronize, close the switch of 
machine A; the lamps should flicker; then open A switch 
and close B switch to see if the transformers are rightly 
connected. If they are, open B switch and close A switch. 
Lamps L and L, should then glow brightly in unison. - If 
one lamp is bright while the other is dark, the phases are 
not properly connected, and the lead wires of one phase 
on one machine, should be reversed. Then test out the syn- 
chronizing apparatus as at first. If all the lamps glow in 
unison, the machines may be connected together without 
danger. The synchronizing apparatus may then be removed 
from one of the phases if desired. 

In Fig. 132 a method is shown for connecting the syn- 


chronizing lamps and transformers for paralleling two. 


three-phase generators. To synchronize, proceed as in the 
ease of the two-phase machines. If the lights on both 
phases do not get bright and dark simultaneously when the 
machines are running at normal voltage, reverse two leads 
on one machine and try again. The right combination will 
readily be found. It is only necessary to “phase-out” two 
of the phases, for the third will be right. After the ma- 
chines have once been paralleled, and the leads connected 
to the switchboard, synchronizing one phase is sufficient, as 
in the case of the two-phase machine. 
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Fig. 131. ConNEecTIONS FOR SYNCHRONIZING Two-PHASE 
Macuines Wire Lamers. Fic. 132. ConnEecrions FOR 
SYNCHRONIZING THREE-PHASE Macutnes With LAMPS. 
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Fic. 133. Swircusoarp CONNECTIONS FOR ‘THREE-PHASE 


SYNCHRONIZING CIRCUIT. 


In Fig. 133 the switchboard connections are shown for a 
three-phase synchronizing cireuit in which A indicates 
ammeters, F the fuses, S the switches, Syn. Vm. the syn- 
chronizing voltmeter, ete. The synchronizing lamps and 
voltmeters are shown; also the outlines of two three-phase 
generators Nos. 1 and 2 and two feeder cireuits 1 and 2. 

The general method of synchronizing alternators in 
practice has already been explained, it being also under- 
stood that after two and three-phase generators have once 
been paralleled it is then only necessary to synchronize one 
phase. As seen from the diagram in Fig. 133, the method 
consists in synchronizing by a combination of lamps and 
voltmeters. The lamps visibly show in a convenient man- 
ner the indicator of the synchronizer; but the voltmeter is 
a better and more reliable indicator than the lamps, for it 
shows the correct moment for closing the paralleling switch. 
The dead beat type of voltmeter is used in practice, as it 
instantly indicates any slight variation in pressure. In 
practice it may be considered that the lamp shows when the 
synchronism stage is being approached, and, finally, the 
voltmeter indicates the exact instant when synchronism 
occurs. 

In the accompanying diagram it will be noticed that 
over switches S, and S, there are two pairs of contacts, the 
one located at the right of each pair of contacts being con- 
nected to the synchronizing circuit and those on the left 
are the main busbar connecting cable contacts. When a 
generator is to be switched in cireuit or paralleled on to the 
busbars, the switches S, and 8, are first placed on the syn- 
chronizing contacts. When the moment of synchronism is 
indicated by the lamps brightly glowing and the voltmeter 
reads steadily, the switch is quickly pushed over to the main 


circuit contact, at the same time breaking the synchronizing © 


contacts and cireuit. This is a very convenient and prac- 
tical method of making the main contact and switching the 
generator in circuit with the busbars. 

In large central stations the busbars are sometimes 
divided into sets so as to prevent the necessity of running 
the whole station in parallel when load conditions do not 
require it. In the divided busbar arrangement, in addition 
to the machine synchronizers for paralleling them to their 
respective busbar, there must be a busbar synchronizer 
which shows when the busbars themselves are in phase pre- 
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Jo Synchronizing 
hig. 134. CoNNercrions FoR A LAMP AND VOLTMETER 
SYNCHRONIZER. 
vious to coupling the divided busbars together for heavy 
loads. 

The Lincoln synchronizer is one of the most ingenious 
and meritorious devices now used for synchronizing alter- 
nating current machines. This instrument provides a more 
perfect method of synchronizing than by lamps and volt- 
meters, either singly or in combination. The device is an 
indicating instrument constructed on the principle of a re- 
volving field induction motor, consisting essentially of a 
small single-phase induction motor, in which the stator is 
excited from the station busbars and the rotor excited by 
divided-phase currents from the generator to be syn- 
ehronized. The indicating needle or pointer is connected 
to the rotor and points to the zero marked on a dial when 
the machine and circuit are equal in frequency and also in 
phase, or when exact synchronism oceurs. If the incoming 
generator is running too fast, the pointer moves to the 
right; and if too slow, revolves to the left. A complete 
revolution of the pointer indicates a gain or loss of one 
eycle in the frequency of the incoming generator as com- 
pared with the frequency of the busbars. 

The switchboard connections for a Lincoln synchronizer 


are shown in Fig. 135, the potential transformers of which - 


have grounded secondaries. The dial and casing that en- 
closes the working mechanism and indicating pointer is 
illustrated by the circle, at the back of which are five termi- 
nal connections constituting the circuit arrangement as 
shown. 

The effect of synchronism has a very important func- 
tion in the practical, every-day working of alternating cur- 
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Fig. 135. CONNECTIONS FoR A LINCOLN SYNCHROSCOPE. 
rent stations and circuits, and it may be most usefully em- 
ployed in adjusting the effects due to inductive loads, such 
as induction motors. When machines are in synchronism 
they run at exactly the same speed, but not necessarily gen- 
erate the same Emf. Two machines may be running at 
the same synchronous speed, or in synchronism, and their 
waves of Emf. may rise and fall simultaneously, yet at the 
same time the value of the voltage may not be exactly the 
same. 

A machine run as a synchronous motor has the effect of 
raising the power factor of a system and obviously its effi- 
ciency, by reason of its capacity or leading current effect 
if over-excited. By running a synchronous motor on the 
busbars of a station with the generator, and adjusting its 
field so as to be over-excited, it would generate a higher 
Emf. than that of the generator driving it, the effect of 
which is to gradually change the current from a slightly 
lagging to a slightly leading current, the amount of lead de- 
pending upon the degree of over-excitation. The capacity 
effect due to this leading current will tend to counteract any 
lagging due to inductive loads. This useful property can 
thus be practically employed to raise the power factor to 
approximately unity, or 100 per cent, by a correct ad- 
justment of the excitation of the synchronous motor. 

The next section of this article will diseuss the operation 
of rotary converters. 


A Practical Method for Testing Motors on 
Electric Trucks 


BY RICHARD C. POWELL. 


HE test to be deseribed in what follows may not offer 

extreme accuracy in some cases, but it is very con- 
venient when two similar motors are available, and will 
probably give more accurate results for testing electric 
truck motors than the usual improvised Prony brake. 
It has been found by the writer to be a very convenient 
way of getting the operating characteristics of automobile 
motors. The possible sources of error are due to two 
assumptions: First, that the generated e. m. f’s. are equal 
with equal field currents and difference of 10 to 15% full 
load current in the armatures; second, that any two 


motors under test are identical and in particular, that 
the resistances of the armature circuits (including brushes 
and commutator) at any given speed are equal. It is 
known that the resistance of the armature cricuit increases 
somewhat with the speed. 

The two motors for test should be direct connected 
as shown in Fig. 1. The armature of motor (A) is 
then connected in series with its own field and that of 
motor (B), the terminals of armature (B) being con- 
nected to a water rheostat. Three voltmeters and two 
ammeters are connected to give the volts at terminals of 
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armature (A), of field (A), of armature (B), and the 
amperes in the two armature circuits. 

Then let e = volts at field terminals (A); E, = volts 
at armature terminals (A); E, = volts at armature ter- 
minals (B); I, = amperes in armature (A); I, = amperes 
in armature (B); and R = resistance of armature circuit 
(A) or (B) at any given speed. 

The power K, I, absorbed by armature (A) is used as 
follows: (1) heating armature A — I,’ R; (2) heating 
armature B = I,’ R; (3) Mechanical and iron losses in 
(A) or (B) = M; and (4) Output from B = E, I, 
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CONNECTIONS FOR Motors UNprR ‘gst. 

Or, the input and output is given by 

By ee ee chee et (7) 

Since generated emf’s are assumed equal, 

K+ 1R = 8, — I, RB or R = (KE, — £, + 

(Ld) een) 

The output of motor (A) in K. W. is then, 

K = (KE, I, — I, R — M) + 1000 — — — — (3) 

Substituting from (1) and (2) the values of M and R 
we obtain: 

Ke. (Ey Eee, SE) 2000 

The horsepower, HP = (H, I, + E, I,) ~ 1500, and 
the torque in ft.-lbs. T = 3.5 (E, I, + E, I,) + N where 
Noa ete 

The efficiency, E = (1000 K) +— (EK, + e) | = 
(K, I, + E, I,) + 2], (HE, + e) 
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Fic. 2. PrerrorMANCE Data ror A 60 Vout, 60 AMPERE 
Exectric Truck Moror. 
The following results are from a test by this method 
on a 60 ampere, 60 volt motor, with fields in series. 
Resuuts oF A Test oN Truck Motors. 
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This method can be used to obtain the electrical and 
mechanical losses in two similar electrie trucks, by jacking 
up and driving one truck from the other, connecting the 
rear wheels with belts or rollers. All that would then be 
necessary would be to connect the driving motor to a 
source of power and the driven motor to a water rheostat. 


Some Problems Met and Solved by an 
Electrical Trouble Man 


BY J. A. HORTON. 


Some Real and Imaginary Motor Troubles. 
INGLE-PHASE motors of the stationary type are 
not generally made to exceed capacities of 20 horse- 
power because the single-phase supply circuit is usually 
a lighting cireuit and heavy currents incident to starting 
large motors disturb voltage conditions. Where polyphase 
circuits are available therefore, polyphase motors are, of 
course, used. In the ease of a single-phase motor, unless it 
is of the commutator type, with series motor characteristics, 
it is customary either to use a standard polyphase motor 
in conjunction with a phase splitting starting box or a single 
phase motor provided with an auxiliary starting winding 
that is automatically eut out as soon as the motor acquires 
a speed approaching synchronism. 
The writer was called in at one time to find out why 
a single-phase motor with a starting winding would not 
start. The motor was used to keep the seepage water out 
of a cellar and every time that the motor failed to start 
during the night, the operator had a cellar full of water 
awaiting him in the morning. Fig. 1 shows the connections 


as they were found. The regular stator winding in series 
with a float switch, was brought out at the top of the motor 
and included a single-phase single-throw switch, which was 
kept closed all the time. As a result, the starting winding 
was excited whenever the main stator winding was and it 
burned out, because starting windings are not designed for 
continuous use. The motor had originally ineluded an au- 
tomatic starting device consisting of a metal ring and a 
fiber ring installed alongside each other on the rotor shaft, 
as indicated in Fig. 2. One end of the starting winding 
was connected to the motor frame and the other end, to 
an insulated brush bearing on the grounded metal ring 
when the rotor was at rest. As soon as the machine took 
current, the rotor speed would rise practically to synchro- 
nism and simultaneously, the rotor would jerk over, due to 
the centralizing action of the field, thereby forcing the 
brush from the metal ring to the fiber one and interrupting 
the starting circuit. The rotor would then continue to ope- 
rate single phase. The original starting device included a 
spring so disposed as to insure the rotor’s being returned 
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Fig. 1. Connections ror Startinac Motor as Founp. 


to the starting position whenever the current was inter- 
rupted. As such a spring was not available, the local elec- 
trician got the same result by tilting the motor a little so 
that the rotor tended to run over to the side that brought 
the metal ring in line with the brush. 

A Good Use of Fly-Wheel Effects. 

On account of fly-wheel effect, a given driven system 
has the disadvantage that more power is required to bring 
the system up to speed in a given time and unless the 
driving motor and its starting devices are proportioned to 
suit the conditions, they are apt to be dangerously over- 
loaded during a prolonged starting period. Motor start- 
ing resistances often give trouble just on this account. 
On the other hand, however, assuming’ a liberal time allow- 
ance in starting and a finely graduated resistance of ample 
current carrying capacity, fly-wheel effect in a system has 
the advantage that once the system is up to speed, variable 
loads have less effect upon that speed and the motor is not 
subjected to the fluctuating electrical input that would 
obtain were neither fly-wheel nor fly-wheel effect present. 

In a ease in mind, an engineer became tired of stand- 
ing by his cireuit-breaker whenever the wood saw in the 
mill of a repair shop was being operated by a railway 
motor adapted to that service. As the motor was series 
wound, it would slow down until a belt slipped, but the 
breaker would often go out before this condition obtained. 
As there seemed to be no relief from any other source, 
the engineer conceived the idea of applying a fly-wheel to 
the motor armature and worked out his idea with an old 
gas engine fly-wheel taken from a scrap pile. A flanged 
extension from the fly-wheel hub was applied for use as a 
pulley. This device not only eliminated breaker blowing, 
but it inereased the production of the saw and caused the 
motor to operate considerably cooler than it had ever ope- 
rated before. This is a good illustration of how a fly-wheel 
may decrease the size of motor required without it. 

Reversed Compensator Connection. 

There is little likelihood of confusing the external con- 
nections of a compensator from the manner in which they 
are brought out and tagged. If for any reason the device 
must be taken apart, disconnected and reconnected however, 
an operator must either be familiar with the work or must 
mark his connections before disconnecting. In one ease, 
an operator was not familiar with the work and the device 
was so badly burned by a short cireuit following a lightning 


| 


Fig. 2. CoNNECTIONS OF CompPENSATOR THar GaAvE 
TROUBLE. 


stroke that the original connections could not be identified 
for marking. The writer was called in to find out why the 
motor operated all right on the starting side of the com- 
pensator but would blow the fuses on throwing over to the 
running side. From the fact that the motor would come 
up practically to synchronism on the starting side, and that 
the first fuses blown had been in use for months, seemed 
to indicate that the trouble was not due to excessive con- 
nected load. 

On removing the belt and trying the compensator, the 
motor was heard to start, stop and spit and start again, 
and on looking at the motor it was found to be running in 
the wrong direction. The accompanying diagram indicates 
an internal interchange that caused the symptoms. Here 
(a) should connect to (b) and (c) to (d). Instead, (a) 
was connected to (d) and (c) connected to (b). 

A Synchronizing Error. 

The writer was once called in to find out why two alter- 
uating current generators caused their individual breakers 
to trip out every time an effort was made to throw them 
in parallel. An examination of the machines.and of their 
connections showed everything to be apparently regular. 
They were loaded one at a time and the performance of 
each at all loads within rating was also perfectly normal. 
As the writer had never paralleled the machines, he in- 
spected the synchronizing lamp connections to see whether 
the machine were intended to be thrown together when the 
lamps were dark or whether the switch was to be closed 
when the lamps were brightest. That is, whether the syn- 
chronizing connections were for synchronizing “light” or 
whether they were for synchronizing “dark.” A glance 
showed that the connections were for synchronizing “dark,” 
because it was evident that closing the switch would short- 
circuit the lamp and extinguish it. With the one machine 
on the load, the other was brought up to speed and thrown 
in when the lamp showed dark; they smoothly took up the 
duty together and everything was all right. 

It seems that the operator was a new man who had 
always been accustomed to synchronizing “light” and it 
had never occurred to him that there was any other method 
of synchronizing. Accordingly he had used the “light” 
method on machines connected to synchronize “dark,” with 
the result that each closing of the switch produced a short 
circuit through the two machines in series and with a total 
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emf. twice that of either machine. Before synchronizing 


from lamp indications, it is important to inspect the con- 
nections to make sure for which synchronizing system they 
have been connected. 


Papers Presented at Recent Convention of South- 
eastern Section N. E. L, A. 


In the September issue of Electrical Engineering, the 
main points brought up in the discussions on papers pre- 
sented at the Isle of Palms Convention of the South-East- 
ern Section of N. EK. L. A. were reviewed. Space did not 
permit the presentation of the subject matter of the papers 
themselves, however, due to the special interest shown in 
the topics at the meeting, abstracts of these papers are 
given in what follows: 


TRREGULAR THOUGHTS ON REGULATION. 
J. S. BLEECKER. 


If it were not for the violent fluctuations which would result 
in rates, service and rate of return on investment, the regulation 
of public utilities, the same as other business, would ultimately 
be accomplished by the natural laws of trade, or fair competition 
in an open market, but it is almost heresy today to suggest such 
a method, and it is mentioned merely to be discarded and to show 
that it has not been overlooked. Neither the consumer, the operator 
nor the investor would favor this course of regulating public utili- 
ties, because all have tried it to a greater or less extent and dis- 
placed it for a much more effective means of accomplishing the 
desired results. 

It is important that in selecting a means the purpose for which 
it was devised be not lost sight of, and it therefore becomes very 
desirable to ask ourselves what we are trying to do. The question 
of how should regulation be provided should possibly come after 
answering the two questions, ‘‘When should it be provided?’’ and 
‘“‘Where should it be provided?’’ but as it is almost universally 
acknowledged in this country at least that some regulation other 
than that of the natural laws of trade should be provided Mr. 
Bleecker answered the ‘‘how’’ of the problem by establishing a 
commission. 

The author quoted Dr. E. B. Rosa, of the Bureau of Standards 
and arrived at the conclusion that the time element, or ‘‘when,’’ 
played a very important part in the question of regulation, and 
that regulation should be applied, not only when the rate of return 
on investment is improper, but when the service is either below 
or above the standard. It should also be applied when the rate 
for service is wrong. It would seem from the geographical loca- 
tion of the various public service commissions in this country, and 
from the date lines of the news articles reporting their delibera- 
tions, that regulation is needful everywhere that a public service 
corporation operates, and that the rate itself is the easiest of the 
various questions involved, provided the other factors are given. 


FEEWER VOLTAGE REGULATIONS. 
A. D, FISHEL. 


The greatest voltage drop in distributing feeders naturally occurs 
at the time of the peak load. At this time a greater percentage 
of the load on the average central station feeder is composed of 
commercial lighting load. The resulting low voltage at the con- 
sumer’s premises will therefore mean a considerable drop in con- 
sumption of energy by the incandescent lighting load. The decrease 
in energy consumption of the incandescent lamp at lower voltages, 
varies with the type of lamp, a 1% decrease in applied voltage 
below normal rated voltage giving a decrease of over 2% in watts 
consumption on carbon lamps, and over 1.6% on tungsten lamps; 
as the decrease in candle-power is at a still greater rate than 
the decrease in energy consumption, the consumer is neither bene- 
ted nor satisfied. While the amount of the loss in revenue will 
depend upon the voltage and size of the feeder, the percentage of 
carbon, metalized filament and mazda lamps in service, policy fol- 
lowed with respect to lamp renewals, the percentage of domestic 
heating and industrial motor load, etc., the investment in the 
automatic feeder regulator equipment will normally pay for itself 
in increased energy consumption, within two years, when conserva- 
tively estimated. 

At light load periods, higher voltage than normal may be main- 
tained without the voltage regulating control so that lamp renewals 
are increased disproportionately, since the life of incandescent 
lamps decreases at a rate greater than the increase in voltage. 
The direct effect of such increased cost of lamp renewals will fall 
upon either the central station, if free lamp renewals are being 


made, or otherwise upon the consumer. Constant voltage will, 
therefore, effect a direct saving in the first case and an indirect 
Saving in the second, due to the satisfaction of consumers, with the 
decreased expense for renewals, and therefore a greater use of 
lamps for lighting, while the increased energy consumption does 
not balance the loss at periods of heavy load. 

The use of automatic feeder regulators will often permit satis- 
factory service to be given with an existing feeder installation 
on which the load has grown to a point where excessive drop may 
exist at the periods of peak load, until such time as a readjustment 
of the feeders is desirable; furthermore, a material saving can 
often be made in the amount of copper used in the distributing 
feeders as the most economical size can be installed when automatic 
feeder regulators are used, whereas the voltage drop would usually 
determine the size of copper in a distributing feeder of fairly 
good size or length when feeder regulators are not used. Small 
feeders can often be economically combined when the question of 
voltage drop is eliminated, with resulting decrease as well, in 
number of service interruptions. 

The single-phase feeder regulator has the widest application at 
the present time, because of its special desirability in installations 
wherein the commercial lighting load predominates, so that it is 
especially suitable for the ordinary city distributing feeder. On 
the other hand, there has been an increasing call for polyphase 
feeder regulators. This is due to the growth of high voltage 
transmission and distribution, as well as the fact that in many 
cases the power is now disposed of in ‘‘lump,’’ and the large 
purchaser of what is called, in some places, ‘‘unrefined energy,’’ 
has to provide his own voltage regulation. 


The growth of high tension transmission has been especially. 


marked in this Southeastern territory, and with its many advan- 
tages brings the problems of voltage regulation. This is due not 
only to the various high tension transmission systems in this ter- 
ritory employing transmission voltages of 60,000 volts and above, 
but is also due to the high voltage distribution that has recently 
grown very rapidly in the popular voltage classes of 6600, 11000, 
13200 and 22000 volts. 

Where a polyphase feeder regulator is used, the load must be 
fairly well balanced. With the polyphase regulator, the voltage 
fluctuations in one phase control the operation of the regulator, 
and the voltage in each phase is increased or decreased simultane- 
ously by the same amount, so that singlephase regulators should 
be used unless the polyphase feeder is fairly well balanced with 
regard to voltage and current. Such balanced conditions will usually 
exist on large feeders and distributing lines which transmit power 
to stations or sub-stations where the system is subdivided into 
other feeders. 

Single-phase regulators will usually be more desirable where a 
larger percentage of the load is commercial lighting; in such cases 
the usual range in standard feeder capacities will be from 50 to 
600 Kva. per phase. Large feeders will normally employ polyphase 
regulators. On three-phase, four-wire feeders, single-phase regu- 
lators are usually employed because balanced load conditions are 
rarely obtained with this system. The single-phase regulator is 
operated between the neutral wire and each main. In the same 
way,’ single-phase regulators will normally be pre.erable for two- 
phase distributing feeders serving a mixed lighting and power load. 

The best results from a feeder regulator installation can be 
obtained only when it is equipped for automatic operation. For 
this service the induction type of regulator has proved to be best 
adapted for both single and polyphase regulators. Various types 
were tried during the development stage of feeder regulators, 
of induction, floating coil, and step-by-step type regulating devices 
and service operation has proved that the induction type is best 
because of its simple construction, the smooth voltage regulation 
obtained, its relatively long life and low maintenance cost and the 
quick correction of relatively small voltage fluctuations. 


COMMERCIALIZING ELECTRICAL ADVERTISING. 
NORMAN B, HICKOX. 


An abstract of Mr. Hickox’s paper is found in the New 
Business Methods and Results section of this issue. 


A New Meruop or INpbIcATING AND ReEecorDING RIVER 
STAGES. 
MAC DOUGALD DEXTER. 


A new type of pneumatic recording river gage has now been in 
operation for The Columbus Power Company since November, 1913, 
producing a continuous, accurate and reliable record of gage 
heights, and saving the trouble and expense of gage readers. A 
valuable feature of this gage is that the indicating or recording 
instrument can be placed at any point where most convenient for 
observation, and also, from the simplicity of the installation, the 
gaging point can be made at a place in the river where it would 
be very expensive or impracticable to install. other means. This 
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method of transmitting and indicating the fluctuating heights of 
water levels has been covered by letters patent, and the principle 
can be applied for gas pressure or steam pressure; for instance, 
in the distant transmission of pressure in a low pressure steam 
heating system. 

Its principle is based on the simple law of pneumatics—that 
the pressure necessary to exclude the water from a tube with one 
end under the water is proportional to the head of water above 
the submerged end of the tube. To apply this for the purpose of 
river gaging, a small hollow wire, similar to that used in pressure 
gasoline lighting systems, is run from a fixed point in the river 
below low water mark to a suitable recording or indicating gage 
graduated in feet and tenths feet water column; and into this line, 
preferably near the river, another hollow wire is connected to sup- 
ply a very small amount of comperssed air. The exit of the air 
is from the open end submerged in the river. In order to economize 
in the amount of air used, as well as to be assured of the fact 
that air is being supplied, a small sight feed receptacle is used; 
the air being caused to bubble through a liquid in a glass tube. 
The amount of air is regulated by a needle valve with a very 
small seat opening, and in view of the fact that any stored supply 
of compressed air is likely to fluctuate, a reducing governor or 
regulator is used to maintain a uniform pressure on the inlet of 
the needle valve. A fine copper gauze strainer serves to prevent 
stoppage in the needle valve orifice, and two small indicating pres- 
sure gages on either side of the reducing governor, or regulator, 
completes the installation. One of these gages indicates the pres- 
sure before the needle valve, which should be in excess of the 
head of water to be measured, and the other gage is merely to 
indicate the pressure in the air storage tank. 

Some of the advantages of this pneumatic gaging system are 
that it is not affected by temperature changes; the ease of in- 
stallation in what would be difficult, expensive or inaccessible places 
for other methods, and the fact that the point of air supply, or the 
recording gage can be distant from the point in the river to be 
measured.- The end in the river being simply a pipe or tube placed 
in the water at any point or angle is certainly the simplest and 
cheapest installation of any gaging method, and can be easily placed 
so that it will not be dislodged by boats, driftwood, ete., and 
from the fact that from the lower end there is a continual supply 
of air, which makes it self-cleaning and free from stoppages of 
ailt, etc. 


RECENT DEVELOPMENTS IN INCANDESCENT LAMPs. 
T. W. MOORE AND HENRY SCHROEDER. 


The authors reviewed the developments in the art of lighting 
from 1800 to the present time. The early difficulties in manufactur- 
ing lamps experienced by Edison were mentioned and the im- 
provements in life and voltage per candle power traced in each 
improvement and development in lamp making. This review led up 
to a discussion of tungsten lamps and the features of both the 
vacuum and gas filled types. 

The authors also referred to the fact that on account of the 

manufacture of carbon lamps coming out at various voltages, light- 
ing plants throughout the country some years ago were requested to 
use various voltages differing from the popular 110 volts, in order 
to utilize the entire product of the manufacturer, but at the present 
day with tungsten lamps this is no longer necessary nor desirable, 
and it would be much better from a manufacturing standpoint if 
everyone using Mazda lamps were to adjust their voltage to some 
one or two voltages, say 115 and 120. This perhaps may be im- 
possible, but it is suggested that, with the dying out of the carbon 
and gem lamps, those customers below 115 volts gradually raise 
their voltage from time to time until their line voltage becomes 
115, and those below 120 raise their voltage gradually from time 
to time to 120. By this means only two voltages of lamps need 
be manufactured and carried in stock. This ability to predeter- 
mine the voltage of a lamp also cuts out the necessity for photo- 
metering. 
' Improvements in lamps have permitted increasing the efficiency 
to 11-8 watt .per candle for the small sizes to .9 of a watt 
per candle for the larger sizes, as well as better maintenance of 
candle-power and better uniformity of life results. These improve- 
ments have been largely made by the introduction of chemicals 
in the bulb, which prevent blackening of the bulb or converting 
the black tungsten deposit on the bulb to a translucent white mate- 
rial, thereby bettering the maintenance of candle-power during 
the life of the lamp. ; 

Important among the recent developments has been the an- 
nouncement of a % watt per candle tungsten lamp. At the present 
time this efficiency can only be obtained with lamps taking a heavy 
current; such as 20 amperes. There has been developed a line of 
street series lamps, consuming 20 amperes, in 600 and 1,000-candle- 
power sizes. These lamps are for use on ordinary A. OC. constant 
current series circuits; such as 6.6 and 7.5 amperes, by means of 4 
current transformer for each individual lamp. 750 and 1,000-watt, 


100-180 volt lamps have also been developed. The efficiency of 
these lamps at present is .60 and .55 of a watt per candle, re- 
spectively. They are not as efficient as the 20 ampere series lamps, 
as the filament being finer and longer is cooled to a greater extent 
by the gas in the lamp and, therefore, can not be run as high in 
efficiency. Series tungsten lamps of 60 candle-power and above 
for use direct on 5.5, 6.6 and 7.5 ampere series circuits have also 
been developed. 


THE ELectric VEHICLE. 
A. L. DIXON AND F. N. CARLE. 


The paper on this subject took up the conditions that have re- 
tarded the progress of electric vehicle exploitation by small central 
stations. These include the relatively slow perfection of the electric 
by the manufacturer; the unsatisfactory experience of some central 
stations with current consuming devices; and a wrong presentation 
of the electric to the central station manager by the electric vehicle 
manufacturer. In regard to the future of the electric in the South, 
the authors said: 

“‘The next decade will see a greater industrial development in 
the South than in any other section of the American continent. 
The time is ripe for it and a great many factors, economic and 
otherwise, make an era of prosperity certain. You are handicapped 
by poor roads in some sections but many of your cities have road 
conditions most favorable for the operation of both types of elec- 
trics. Furthermore, you have in most sections an ample supply of 
cheap electricity, with more available. This insures individual 
motor drive from the day the factory turns its first wheel instead 
of in the second century as happened in New England. It is a 
great thing, from the standpoint of the electric vehicle, to have 
the local public accustomed to things electrical. You also have 
many enthusiastic young merchants who believe in having the best 
store and delivery equipment regardless of initial cost. Your mil- 
lion dollar office buildings in what we Manhattan Islanders call a 
small town are but indications of the spirit which does things, let 
old Precedent frown as she will. Other things being equal, a city 
of 50,000 in this new South should absorb more electrics in a year 
than a Northern city of 100,000 would in three years. You have 
your conservative element, it is true, but you have men who build 
$10,000,000 plants en toto with little more than their great faith 
in the future of the South to insure dividends. That is why the 
electric vehicle and the commercial electric especially, has a great 
future among you.’’ 

The remainder of the paper was devoted to arguments and state- 
ments intended to correct the impression that it is the central sta- 
tion rather than the electric that is being exploited and a presenta- 
tion of believable facts. Suggestions were also made for securing 
vehicle business that were free from the taint of individual greed 
or business chicanery. 


Thirty-third Convention American Electric Railway 
Association at Atlantic City. 


The program for the 33d annual convention of the 
American Electrie Railway Association to be held at At- 
lantie City October 12th to 16th, has been announced. 
At this time, the American Association proper and its four 
allied associations—engineering, accountants, claims and 
transportation and traffie—will all hold sessions. Over 
seventy-three committees are to report and papers are to 
be read on some important subjects. The speakers before 
the American Association include Hon. Frank W. Stevens, 
former chairman of the New York Second District, Public 
Service Commission; H. C. Donecker, assistant general 
manager, Publie Service Railway Company, Newark, N. J.; 
Calvert Townley, chairman of the board of directors, 
Lackawanna and Wyoming Valley Rapid Transit Com- 
pany; Harry A. Bullock, secretary, New York Municipal 
Railway Corporation and R. B. Steams, vice-president, 
the Milwaukee Electrie Railway and Light Company. 

Among the important reports to be made is one from 
the Committee on Public Relations, presenting a “Platform 
of Principles” covering what the Committee believes to 
be the fundamentals of a lasting and proper adjustment 
of relations between the railways and the public. 

The Accountants’ Association is to consider the new 
Classifieation of Accounts which was prepared by the 
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Interstate Commerce Commission in connection with one 
of the Committees of the Association, and will pass on 
a plan for an educational course for the accounting em- 
ployes of electric railways. John R. Wildman, professor 
of accounting, New York University; H. S. Swift, treas- 
urer, West Penn Traction Company; J. F. Fogarty, secre- 
tary, North American Company; A. T. Smith, assistant 
chief, division of valuation, Interstate Commerce Commis- 
sion and Robert Sealey, North American Company, will 
deliver addresses. The engineering association has a very 
large number of important matters to come before it, in- 
eluding the reports of its standing committees. 

To the Claims Association will be presented the report 
of its committee having in charge the formation of an 
accident prevention board, which it is intended will con- 
duct a campaign for the prevention of accidents among 
the electric railways of the country. 


Among the speakers before the Transportation and 
Traffic Association is N. W. Bolen, general superintendent, 
Public Service Railway Company, Newark, N. J., who 
will talk on the “Organization of a Transportation De- 
partment.” This association will consider among other 
things a report of the committee dealing with the ques- 
tion of motor buses as auxiliary for electric railways. 

The report of the joint committee on the “Joint Use 
of Poles,” made up of representatives from the American 
Electric Railway Association, National Electric Light As- 
sociation, the American Institute of Electrical Engineers 
and the American Telephone and Telegraph Company will 
be considered by the American Association. This ecom- 
mittee has been at work for two years in the preparation 
of a form of agreements and specifications covering the 
joint use of poles and the adoption of its report, it is 
believed, will mean much in the clearing up of obstrue- 
tions in the streets of the cities of the country. 


New Business Methods and Kesults 


Representing Interests of Central Stations, Electrical Jobbers, Dealers and Contractors. 


Data on Ornamental Street Lighting. 

The large number of ornamental street lighting systems 
that have been installed during the past two or three years 
have been made possible very largely by convincing local 
merchants that business streets were not properly lighted 
and that good lighting is a good advertisement for them. 
The results of this movement have been felt generally, for 
we now find that examples of good street lighting have 
called attention to the inadequate lighting of all city streets, 
causing many municipalities to rehabilitate entire street 
lighting systems in order to bring same up to an adequate 
standard. 

A municipality owes its taxpayers proper attention to 
illumination of streets, not for the primary purpose of 
trade stimulation, but to promote safety and to facilitate 
traffic. Further, it should also be recognized that some 
streets need more light than others, the business sections 
being first in order, because the needs of traffie both of 
vehicles and pedestrians demand it. 

The ornamental post system with tungsten lamps is 
very well suited to the needs of the business section, and for 


this reason has received the support of Boards of Trade, 
and Merchants’ Associations. However, when it comes to 
general street illumination, the flaming are, or the luminous 
are mounted on ornamental poles, even in the business 
districts, with luminous ares at the street corners supple- 
mented by series tungstens in blocks of residence sections, 
have merits that demand recognition. The are units should 
be hung high, 15 to 26 feet above the ground, not only to 
avoid a dazzling glare, but to give greater uniformity at a 
moderate expense. The variation of the horizontal compo- 
nent of the light rays should not vary more than 1 to 10 in 
business streets. Naturally, flaming ares must be hung 
higher than luminous ares because of their greater light 
flux. Uniform illumination either requires that they be 
hung high, or the use of more lamps, with excessive energy 
consumption. From 15 to 18 feet seems to be a suitable 
height for the metallic flame are, and 25 to 28 feet for the 
flame are. 

The accompanying table gives data on a few selected 
average systems, using both ornamental tungsten clusters 
and are lamps. It will be noted that the watts expended 


Data ON TyPicAL ORNAMENTAL STREET LIGHTING SYSTEMS. : 


Su 
Town o Lights per Hours of 
ips pole 
=) 
Eg 
7) 
a 
n 
3-100 
Savannah, Ga. ... 30 (Corners 5-100) To 12 p. m 
Atlanta, Ga. ..... 70 5-100 To 12 p. m 
4-60 
Tampa; lds «ic sere 55 1-100 To 12°: mm, 
2&5 TowlL2 pee 
Jacksonville, Fla.. | 50 &90 5-100 & 2-60 1 all night 
Hamilton, Ont. .. . 45 4-100 W. Towed peeme 
1-125 4 to 12 p. m. 
Duluth, Minn. ... 92 5-100 1 all night 
Buffalo; NS Ye) oa 100 5-60 4,000 hrs. per year. 
Indianapolis ..... 84 5-100 ASOULS ep. om: 
1 all night 
Lynn, Mass. 7.55 go 6.6 amp. Lum. Are. 
9 
Dallas ex... sirens 72 |6.6 amp. Lum. Arc. 
Missoula, Mont. ..| 100 |6.6 amp. Lum. Are. 
Milwaukee ....... 50 | Inverted Flame Arc. 


Per Pole | 


Per Foot 
Remarks 


ets. Kwh. 


Total cost 
Revenue 


$136.00/$36.00|} 12.3 |$2.00| 10.0 5.35!Conduit 3-wire system. 
157.00} 45.00 7.1 2.25 5.385 Conduit D. C. 2-wire 
system. 
84.00] 45.00} 6.2 | 1.53! 6.8 
87.50| 59.13 Part overhead and 
9.85 part underground. 
67.44| 67.50| 11.7 | 1.50]/ 12.5 8.8 |Underground, 110 volt 
system. ; 
120.00| 55.00 5.4 1.30 5.0 5.0 
50.00] 37.50] 3.0 50] #831 yal 
88.30} 88.20] 5.95} 1.05] 9.0 8.4 |3-wire lead cable. 
§70.00| *4.0 *7.5 ee of city lighting 
| 82.40) *5.6 | 2.00| *4.5 system. 
| 45.00] 6.0 | 2.00] 5.4 
| 5.0 Combination lamp and 
| 90.00} 9.6 15.0 trolley pole. 


Unless otherwise noted installed complete with globes, lamps and wiring. §To midnight, $70.00; all night, $82.40. 


* Main streets, 92, cross streets 130. 


Main streets 5.6, cross streets 4.0. 


Main streets 7.5, cross streets 4.5. 
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per foot varies from 3 to 12, with quite a large number of 
typical installations at 5 or 6. Flaming ares run higher in 
current consumption per foot and also considerably higher 
in upkeep, due to increased trimming expense. Installa- 
tion cost reaches a minimum at 50 cents per foot and a 
maximum at $5.00, with a good average at from $1.50 to 
$2.00 per foot. 

Los Angeles probably takes the lead among American 
cities in ornamental street lighting, having now under con- 
tract over 28 miles, with about 3,000 poles. The earlier 
installations cost about $10,000 per mile, and the later ones 
from $7,000 to $8,000. 

With an average spacing of 96 feet this gives a pole 
cost of $64, which is moderate. The upkeep, including cur- 
rent is $6,000 per mile, or $54.00 per pole per year. 

Chicago has a very beautiful system on Michigan Boule- 
vard along the lake front. This system was installed and 
is operated by the Board of Park Commissioners. There 
are 135 posts, each bearing six 100-watt lamps, 12-inch Alba 
zlobes. The poles are 19.5 feet high. Chicago now has 
under way an extensive rehabilitation of all street lighting, 
practically doubling the number of lamps, replacing the 
carbon ares by flame ares in the business districts and add- 
ing a large number of series tungstens. When these im- 
provements are completed, Chicago will have the equivalent 
of over 27,000 are lamps. 

Milwaukee has recently installed 200 handsome bronze 
standards bearing inverted flaming ares of 2,500 candle- 
power each. 

Lynn, Mass., has installed magnetite lamps on orna- 
mental posts. This system’ was purchased by the Board of 
Trade and presented to the city. The occasion was a red 
letter day for the town, being attended with music, speeches 
and general rejoicing. The system is being operated by 
the city as part of a municipal lighting system. 


George H. Wygant, Commercial Agent, Tampa 
Electric Company Outlines Progress. 
in Lighting. 

About eighteen months ago the first white way street 
lighting system in Tampa was installed on eight blocks of 
the main street, (Franklin) 80 five-light ornamental posts 
being used with four 60 watt and one 100 watt lamps, the 
posts being spaced 55 feet apart. The system was installed 
by the property owners and paid for on a front footage 
basis, the city paying for street intersections on the same 
basis. Contracts were entered into with the understand- 
ing that after the first year the system would revert to 
the City, in consideration of which the City was to sign a 
five-year contract with the central station for the main- 
tenance of the system at $45 per post per year. 


The second section of the white way system, consist- 
ing of 52 five-light posts was installed on Lafayette street 
when a new $250,000 conerete bridge over the Hillsborough 
River was completed by the city. Decorative posts are in- 
stalled along the street and on the bridge, 26 five-light 
posts of special concrete design being used on the bridge 
itself. Following this installation 42 more posts were in- 
stalled on four blocks of the upper end of Franklin Street, 
making 122 posts on this street of the same design, all being 
installed on the same basis, namely $1.53 per front foot. 

As a result of these installations, contracts have been 
recently closed to install 58 posts in the Latin section of 
Tampa known as “Ybor City.” Two or three other sections 
are attractive prospects and have shown considerable inter- 
est. By the close of 1914 we expect to have 300 five-light 
posts of the same design installed throughout the city. 
In addition to this ornamental street lighting in the business 
section, 25 one-light standards with 100 watt lamps in 
16 inch globes have been installed in a new residence section 
known as Seminole Heights. 

In Tampa many of the streets have permanent awnings 
built over the sidewalk and special attention has been paid 
to lighting the sidewalks, using 150 watt lamps suspended 
from the awnings. When the ornamental street lighting 
system was installed, we were afraid that a large portion 
of this business would be discontinued as unnecessary, but 
as a matter of fact there has been a steady increase in 
this class of lighting, and we expect to displace a number 
of the 150 watt vacuum type lamps with the new 200 watt 
high efficiency, gas filled lamps that were recently intro- 
duced. 

There has also been a marked tendency towards raising 
the standard of interior lighting since the advent of the 
tungsten lamp and now that the new high efficiency 
filled (type C) lamp is available in sizes ranging from 200 
to 1000 watt capacity, the outlook is very bright. The 
200, 300 and 400 watt sizes will be used extensively for in- 
terior lighting to increase the quality and candle power of 
present electrical installations and to displace gas ares. 
The 750 and 1000 watt (Type C) lamps are proving very 
popular for lighting large factories, machine shops and the 
fronts of buildings such as theatres, ete. 

The electric sign business has been keeping step with 
interior, sidewalk and street lighting. Our Company has 
installed‘a magnificent sign containing 1500 lamps, on its 
new office building which was opened last December, that 
has been the object of numerous favorable comments. 
There are a large number of attractive signs installed by 
the business houses in the city and a special sign campaign 


gas 


will be inaugurated soon when we expect to secure a num- 
ber of orders. 


Fig. 1. 
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These different lines of activity seem to work hand in 
hand, all creating new interest in better lighting for all 
purposes. 


The Edison Day Campaign of the Edison Lamp 
Works of the General Electric Company. 

The success of a special campaign to stimulate the sale 
of tungsten lamps inaugurated by the Edison Lamp Com- 
pany last year, has been responsible for elaborate plans 
for a similar campaign to be conducted during the next few 
months. This campaign will start on October 21st, which 
is to be known as “Edison Day,” being advertised as such 
in some 70 trade journal, magazines and newspapers. 
Beginning with “Edison Day” central stations and elec- 
trical dealers will arrange special window displays similar 
to the one shown in Fig. 1, and thousand of circulars, 
letters and billboards will spread messages explaining the 
“why” of the Mazda lamp. 

The co-operative publicity material now available for 
use by central stations and electrical dealers for the 
“Edison Day” campaign ineludes the following: (1) twen- 
ty-four sheet bill-posters displayed on spaces reserved 
throughout the United States by the Poster Advertising 
Association through its agents George Enos Troop, Ine. 
Special and thorough posting of any city has been made 
possible when desired. (2) Lithographed muslin outdoor 
posters for store fronts, delivery wagons, ete. (3) Small 
posterettes in the shape of stamps gummed on the back, 
for use on invoices, statements, backs of envelopes, and on 


parcels. These stamps djsplay the statement “Edison 


THE EDISON MAZDA LAMP-” 


REPRESENTS 95 Years oF" EXPER ~ 
PEACE GAINED IW THe MANUFACTURE: 
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est 
-EDIse Lame, 
40 watTe 

‘CAMOLEPD WER 


ime, Be 


Mazda—More Light for Less Money.” (4) Four window 
display posters, one containing a chart of the cost of living 
and electric light, a second showing relative sizes of lamps 
and amount of electricity which $1.00 would buy at differ- 
ent periods from 1880 to 1914, a third the design of car- 
ton and lamps, and the fourth a large sized portrait of 
Thomas Edison suitable for framing. An exact replica 
of Edison’s original ineandescent lamp of 1879 is also 
available. (5) Blotters and post cards for distribution. 
(6) Street car cards and lantern slides. (7) Special lecture 
suitable for presentation at schools, church festivities and 
local clubs. 

With good use made of these sales helps, plus the ben- 
efit of general publicity in all classes of magazines, a record 
should be established not only for October 21st, but for the 
entire 1914 lighting season. 


The Lighting of Outdoor Spaces. 

As indicated in the articles of the September (Annual 
Lighting) issue of Electrical Engineering, the lighting of 
outdoor spaces, such as tennis courts, athletic grounds, 
parade grounds, roof gardens, ete., is continually receiving 
more attention. The following examples of outdoor light- 
ing are of interest: A tennis court at Kings Lawn, near 
Brooklyn is suecessfully lighted with 52, 100-watt tungsten 
lamps, hung 20 feet above the court. There are five rows 
of 8 each lengthwise of the court, and 6 along each of the 
ends. A tennis court at Newton Center, Mass., uses 24,, 
250-watt tungstens, arranged 12 on each side, in holophane 
parabolie enameled steel reflectors. 


(NYENTION OF THE INCANDESCENT. 
"LAMP BY THOMAS & £0) 


A Winpow Disruay For Epison Day. 
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Probably the most elaborate experiments lately under- 
taken have been at the Mohawk Golf Club, Schnectady, 
N. Y. These courts were first lighted with small units 
along the side. The results were fair, but there was some 
glare. Eight 400-watt lamps were used in angle reflectors, 
a total of 3,200 watts for the court. The lamps were 20 
feet high. From this a change. was made to 12, 250 watt 
lamps suspended 30 feet above the court in three special 
trough reflectors. This also gave fair results, but the in- 
tensity was too low for fast playing. The tennis ball when 
in position to be played is usually below the level of the 
eye and it requires a strong light from above to bring out 
the lights and shadows. 

The next plan was to use four 1,000 watt (nitrogen 
filled) tungsten lamps, in a line 30 feet above the court 
and 28 feet apart. This gave a strong and uniform illu- 
mination. The wattage was 4,000, and the average foot- 
candles at 3 feet above the ground, 4.29, bringing the 
lumens per watt at 3.08, which was very good considering 
the total absence of reflection from surrounding objects. 
The superior efficiency of the non-vacuum gas filled tung- 
sten lamp enabled as good illumination to be secured with 
4,000 watts, as obtained in other courts with 6,000 watts. 
Furthermore, the construction used for the large units is 
simple and inexpensive. 

The National Guard of Missouri, at its parade ground 
in St. Louis, uses 15, 250-watt lamps to illuminate the 
grounds which are about 500 feet square. The lights are 
hung in 3 rows of five each in a space 150 x 160 feet direct- 
ly in front of the stables. This not only gives a good light 
over this space, but enables maneouvers to be carried on in 
any part of the parade grounds. 

The roof gardens of the Hotel Van Ness, Burlington, 
Vt., are surrounded by a promenade 10 feet wide and 310 
feet long. This is lighted with 27, 50-watt tungstens in 4- 
inch tubular opal globes, supported on one-inch pipe stand- 
ards, which in turn form part of the pipe railing about the 
roof garden. 

The railroad yards of the P. & L. E. R. R. at McKees 
Rocks near Pittsburgh, were formerly lighted by are lamps 
on poles 25 or 30 feet high. Not proving satisfactory, the 
company has erected eight steel poles 100 feet high, four 
being located at each side of the tracks, which are 30 
abreast at the widest point. The yards are about 2,000 feet 
long, with the tower spacing 500 feet. Each tower carries 
a quartz mercury lamp of 2,000 candlepower, consuming 
726 watts. The height, diffusion and penetrating power of 
these lamps made a great improvement in the lighting of 
the yards. A. G. Rakestraw. 


Suggestions for Promoting Sign Business. 


A frank presentation of the drawbacks in promoting 
electric sign business and a few practical suggestions to 
overcome same was the subject of an interesting paper by 
Norman B. Hickox, of the Greenwood Advertising Com- 
pany, Knoxville, Tenn., read before a recess meeting of 
the Southeastern Section of the N. E. L. A. An abstract 
of Mr. Hickox’s remarks follows: ; 


The central station must consider the electric sign solely from 
the commercial side, prizing it in exact proportion to its money- 
making canabilities. It is the business of the central station to 
know every electric sign on its lines, and in its city,—to know 
that each is properly hung and safely wired, and that future signs 
are of such quality as to require a minimum of attention. No cen- 
tral station, under proper management, will allow or encourage the 


use of inefficient apparatus for lighting, power, electrical heating, 
or for that 
called ‘‘electricians.’’ 
attempt ridiculous 


matter, any apparatus constructed by 
Yet the ‘‘tinsmith’’ and the 
installations of electrical sign displays, using 
the legitimate electric sign manufacturer’s design and lay-out, and 
producing conditions which are absolutely dangerous, both from 


an electrical and mechanical 


To be placing the greatest number of electric 
signs, and to promote a satisfactory campaign for such results, the 
central station must first be right on existing conditions. What 
are the characteristics of the signs now in your town? Are they 
dingy, decrepit, unwashed, unpainted, wholly or partially unlighted? 
Are they a credit to the owner, to the lighting company, to the 
municipality Are they unreasonably large and do they occupy an 
unreasonable amount of the public thoroughfare? Do they need 
freshening up, new lamps, adjustment of the flashers? Do they 
consist of every conceivable variety! Are they level, straight, safe, 
and will they pass, say, a reasonable electrical inspection? Do 
you really know just how many of them there are—the total con- 
sumption—the demand—the revenue? Do they burn on all kinds 
of rates, all kinds of ways and times—some one hour a night— 
others possibly every third or fourth night—and the rest when the 
owner happens to remember he has an electrical display actually 
connected up? What does your City Building Code say about the 
size of signs? Are any of the present signs violating the law? Or 
is the law an unreasonable one? JDoes it need repealing or amend- 
ing before you feel that you can proceed your campaign 
with any hope for reasonable results? 


inexpert, so- 


‘*electrician’’ 


standpoint. 


successful in 


with 


Most restrictive ordinances were placed on the statute books 
before the value of electricity and electric signs to the municipality 
was realized. Others were the outgrowth of continued abuse of 
what privileges existed allowing signs to project over the side- 
walks and streets, the greedy ones placing their signs anywhere 
and everywhere, extending and enlarging them until, after an un- 
happy accident of some kind, heated and unfavorable public opin- 
ion placed prohibitive ordinances in force 


The author outlined several faulty methods for selling signs and 
pointed out that the most satisfactory sign-selling method, is adopted 
by those central stations of broad policy. These central stations 
handle the sign accounts for customers of good credit standing, 
spreading the cost of the sign, erection, and maintenance over a 
period of months, and recommending only the best makes of signs. 
This policy, onee adopted, crystallizes into such form that the 
operating company gauges and picks what it considers to be the 
best organization to handle the situation of selling and manu- 
facturing the signs, and co-operates with that particular manufac- 
turer, with the interest of both at heart, and not calling on the 
manufacturer to do more than his share of the promotion and sales 
work a 

The cost of the sign from the manufacturer is taken as a basis, 
and to this figure is added the estimated amounts for freight, 
drayage, mechanical erection, wiring, low-voltage transformer (if 
used), first installation of lamps, estimated cost of renewals cover- 
ing the contract period, a small charge for patroling, and interest 
covering the contract period. This total is then divided by the 
number of months that contract is to run, giving a fixed sum per 
month that customer will pay on the installation. Experience has 
proven that a figure of ten cents per lamp per month, on a basis 
of three years, or twelve and one-half cents per lamp per month, 
on a basis of two years, will more than cover the average installa- 
tions, and that at the above figures, a profit will be shown at the 
end of any year, on that year’s installations. The revenue desired 
per kilowatt hour is then fixed, which it might be stated in passing, 
averages very close to six cents in the entire United States, and 
the hours of lighting, or what is termed the lighting schedule, de- 
termined. 


In our section, an eleven o’clock schedule seems to cover the 
average requirements, and it is estimated .that such a schedule 
totals two thousand and eight burning hours per year, figuring from 
five-thirty P. M. until eleven P. M. each and every night. In round 
numbers, and using five watt lamps as a basis, with no allowance 
for flashing periods, eight and one-third cents per lamp per month 
will produce a revenue of ten cent per K. W. H.,—seven and one- 
half cents brings nine cents per K. W. H.,—six and two-thirds 
cents brings eight cents per K. W. H.,—five and three-quarter cents 
brings seven cents per K. W. H. and five cents brings six cents 
per K. W. H. It can, therefore, be readily determined that a rate 
of fifteen cents per lamp per month, on a three-year contract, will 
cover the installation complete, on an eleven o’clock schedule, and 
that the end of the period, the central station will have enjoyed a 
gross income of say, nine hundred and three dollars and sixty 
cents, representing the sale of fifteen thousand and sixty K. W. H. 
at six cents per K. W. H. 
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Concerning the 


Electrical Trade 


News of Activity by Manufacturers, Jobbers, Dealers, Contractors and Engineers. 


Henry A. Coles Becomes District Manager Atlanta 
Office Westinghouse Electric and Mfg. Co. 


Seventeen years ago the Westinghouse Electric & Mfg. 
Co., opened a district office at Atlanta, in what is now 
known as the Equitable Building. Mr. J. R. Gordon was 
manager and Henry A. Coles a combination electrical en- 
gineer and salesman. The present organization comprises 
thirty men and is a co-ordinated unit of sales activity en- 
tirely responsible for the large business the company en- 
joys in the South. There has been but two changes in the 
management of the Atlanta office, one through death and 
one through promotion. Mr. J. R. Gordon, the first man- 
ager, died in 1911, and T. J. MeGill succeeded him, being 
transferred from the Minneapolis office. Mr. McGill on 
Sept. Ist of this year was ap- 
pointed district manager of 
the Chicago office and Henry 
A. Coles succeeds him as dis- 
trict manager at Atlanta. 

Henry A. Coles was born 
in Albemarle County, Va., in 
1870. He graduated from the 
University of Virginia in 1891 
and went into central station 
operation for about three 
years, leaving this work to go 
with the Edison General Elec- 
trie Co., at Schnectady, N. Y. 
In 1893 he resigned to go 
with Westinghouse Electric & 
Mfg. Co., and worked for 
three years in the old Garri- 
son Alley shops at Pittsburgh, 
with Mr. Paul M. Lincoln, 
now president of the Ameri- 
can Institute of Electrical En- 
gineers, Chas. F. Scott, for- 
merly consulting engineer for 
the company and now profes- 
sor of electrical engineering at 
Yale and B. G. Lamme, pres- 
ent chief engineer of the com- 
pany, an association with the 
company now a memory to comparatively a few of the 20,- 
000 employes at the extensive present works located 
at East Pittsburg, Pa. 

In the latter part of 1896 Mr. Coles was detailed on in- 
stallation work at the Niagara Falls hydroelectric plant. 
This plant was the first water power plant to be installed of 
any size in the East and with the exception of the Telluride 
plant in Colorado of 100 Kw., single phase, not only the 
largest water power plant but the largest polyphase system 
in the United States. Two phase generators were installed 
with transmission at three phase by Scott connection of 
transformers, the first commercial application of this con- 
nection of transformers to be used in this country. 


Henry A. Coues, District Manacer ATLANTA, 
OrricE WESTINGHOUSE ELECTRIC AND Mra. Co. 


After the completion of this plant in the summer of 
1897, Mr. Coles was transferred to Atlanta and, with Mr. 
Gordon, broke the first trails through the South for West- 
inghouse business. At this time, to use Mr. Cole’s expres- 
sion, “The territory of the Atlanta office included all states 
south of the Potomac River and from the Atlantie across 
to and including Texas. Mr. Cole’s work as salesman in- 
cluded the covering of 10,000 miles of territory per month, 
for it must be remembered that in those days such systems 
and electrical demands as represented by the Southern Pow- 
er Co., were not yet, and the electrical plants in such cities 
as Atlanta, Birmingham and New Orleans were of very 
ordinary size, operating for the most part belted types of 
engine driven generating units. The other plants and 
sources of electrical demand were to be located chiefly by 
the smoke from stacks that 
might be observed while rid- 
ing in day coaches of not too 
comfortable railroad trains. 

To contrast the conditions 
and demands for electrical 
equipment in those early days 
with the present, it is only 
necessary to remark that from 
the Atlanta office of the West- 
inghouse Electric & Mfg. Co., 
thirty men are required to 
cover the territory including 
the Carolinas, Georgia, Flor- 
ida, Alabama, Mississippi, 
Louisiana and parts of Ten- 
nessee and Kentucky. The of- 
fice organization is divided 
into three departments as fol- 
lows: Railway and Lighting, 
with Mr. E. A. Thornwell man- 
ager; Industrial and Power, 
with Mr. J. H. Klineck, man- 
ager, and Detail and Supply, 
Mr. Thos. Fuller, manager. 

With Mr. Cole’s knowledge 
of the conditions and electri- 
cal needs of the South through 
his direct association with en- 
gineers and executives and 
with the co-operation of his efficient corps of assistants, it 
is certain that the Atlanta office has an opportuinty to even 
exceed its past record as a factor in promoting Southern 
development and profit by sales thereby. 

With the exception of his interest in baseball, Mr. Cole’s 
best known characteristic is his ambition to be first on the 
job when a contract is involved. As manager of the Light- 
ing and Railway Department until his promotion, most cen- 
tral station men in the South have come to know him and 
this characteristic. About twelve years ago Mr. Coles mar- 
ried Miss Mary Norris, of Raleigh, N. C. They have one 
child. Mr. Cole is a full member of the American Institute 
of Electrical Engineers, a member of Capital City and Ath- 

letie Clubs of Atlanta, and a Jovian. 
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Questions and Answers from Readers 


Readers are invited to make liberal use of this department for discussing questions, obtaining information, opinions 
Discussions and criticisms 
editors are not responsible for correctness of statements of opinion or fact in discussions. 


or experiences from other readers. 


discussions are paid for. 


Calculating Horsepower of an Air Compressor. 
Editor Electrical Engineering: 

(480) The writer has a 10x18x12 (duplex) air com- 
pressor running 45 rpm with a steam pressure of 125 lbs. 
The air pressure is 22 lbs. Another compressor 10x10x10 
(single) operates at 60 rpm and 125 lbs. steam pressure. 
Air pressure is 45 lbs. Assuming an efficiency of 85% for 
each compressor, what will be the Hp. of each and the 
steam consumption per I Hp-hr? If sufficient data has 
not been given same ean be furnished. Ga aE : 


Power Demand of Electric Hoists. 
Editor Electrical Engineering: 

(481) Referring further to my question No. 469 in the 
August issue of Electrical Engineering, certain mistakes in 
gear sizes and other information should be corrected. The 
accompanying diagram gives the correct data and arrange- 
ment of hoist motor, gears and ear. As stated in the pre- 
Gear 43'PD. 

86 Teeth 


Geer /2"PO, 
2 Tecth 


Pinion- 4% PD. 
13 Teeth - Foo RPL. yl 
Gear 15/2 FD, 


46 Teeth is 
Gear 8 "POD 
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vious question, the motor is 30 Hp., 220 volt, 3-phase, 25 
If the 
motor is taking 75 amperes, what is the horsepower demand 
at the drum? F. C. DeWerse. 


eycle of slip ring design and runs at 700 rpm. 


Why Connect Field Coils Ahead of Armature Coils in 
Street Railway Motors? 
Editor Electrical Engineering : 

(482) Referring to connections of street railway mo- 
tors, what is meant by connecting field coils ahead of arma- 
ture coils? What is the object of such construction? 

Hea... Re 
Effect of High Frequency on Apparatus. 
Editor Electrical Engineering : 

(483) The writer has heard it said that high frequeney 
low speed alternating current generators cannot operate 
in parallel and that high frequency induction motors must 
run at very high speeds to permit of a reasonable power 
factor of the system. Also that high frequeney generators 
If these are facts 

Jeacs B. 


give trouble by heating at light loads. 
please explain the reasons. 


on answers are solicited. However, 


All published answers and 


to questions 


Method of Calculating Cost of Power as Generated by 
Steam Plant. 
Editur Electrical Engineering: 

(484) The writer would like to have some reader give 
in the question and answer columns, the details of the 
method necessary to calculate the cost of generating elec- 
trical power on a kw-hr basis by a steam plant. This 
method should show the different items envolved and how 
the different charges are calculated including fixed charges, 
operating expense, etc. Please work out the method using 
the following information and assuming any other that is 
necessary to complete any of the calculations. 

The plant equipment consists of one 320 I. H. P. engine 
driving a 200 kw D. C. generator and one 120 I. H. P. 
engine driving a 75 kw. generator. The plant runs non- 
condensing. The coal cost is $3.00 per ton and water taken 
from a river. The maximum demand on the plant is 230 
kw. and the average monthly consumption 62,700 kw.-hrs. 


Drum 24/2" Dia. 
6.44 REST. 
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Layout or Execrric Moror Horst. 
In computing the rate show how how it compares with 
the following central station schedule: 
PRIMARY CHARGE. 


Aste Omlcwuncloman (arts, ces os sews on $3.50 per kw. 

2nd 0p kewedemands. «sc. cis acc oe PAU: wet ee 

All over™40skwedemand,........... DOO egestas ce 

CURRENT CHANGE. 

First 500 Kw. hours per month, 4.5 cents per Kw. hour. 
Next 4,500 Kw. hours:per month, 2:5 cents per Kw. hour. 
Next 45,000 Kw. hours per month, 1.0 cents per Kw. hour. 
Over 50,000 Kw. hours per month, 0.9 cents per Kw. hour. 


If a rotary converter is installed and central station 
power used, is it practice for the customer to buy the 
machine? Is the customer expected to pay the converter 
losses? What size of converter would be required and 
what would the approximate losses be? Gislee Be 


What is Function of Lightning Rods? 

(485) The aceompanying advertisement was clipped 
from a newspaper. I would like to see a discussion on the 
subject of lighting in the Question and Answer columns, ex- 
plaining what takes place during an electrical storm, why 
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When the Harvest Days are 


PBs Serine 


over and the crop is in the barn 


There is the greatest danger from loss by lightning on ac- 
count of. Statig Electricity in the crop. 

You can generate electricity by stroking a cat on the back. 
If you hold your fingers close :to a rapidly revolving belt, 
blue flames shoot from your finger tips. 

If you walk quickly over a carpet with a heavy napp and 
touch metal, the same thing happens. 

Neutralizers atu used om big newspaper presses,, and in 
woollen mills on the machines for “brushing cloth in the 
piece, in order to do away with the Electricity caused by 
friction. 


THIS IS STATIC ELECTRICITY 


This Static Electricity is generated when the wind blows 
through your grain. It is stored. in. the sheaf and in the 7 
mow, and is the big element of danger from Lightning. 
This is why there is more danger from loss x 
by lightning when the crop is in the barn. 


The sure and safe remedy is Lightning Rods. 
Don't delay.for another year—ROD NOW. 


Send for our Catalog. 


THE expen LIGHTNING ROD CO. 
SESE ILE AS TD 


et no ee ee 
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An Ap. Usep To Se~it LicuTnine Rops. 
lightning seldom strikes twice in the same place, what con- 
ditions cause lightning strikes in any case and how light- 
ning rods are a protection to buildings. Such a discussion 
will clear up a lot of doubts among many of us engaged 
in practical electrical work and help to explain some difh- 
cult questions so often asked. The arrows marking one 
of the paragraphs of the advertisement call attention to a 
statement that needs comment. EK. W. Hall. 


Armature Winding for Railway Motor, Ans. Ques. 
No. 449. 
Editor Electrical Engineering : 
In reply to a request from B. L. in a recent issue of 
Electrical Engineering for a diagram of the armature and 


SS / 
Sa —————— 
UMN 


CONNECTIONS OF ARMATURE AND FIELD WINDING FOR 
Ramway Moror. 


field winding of a General Electric inter pole, 75 Hp rail- 
way motor, I give here such a diagram. This shows the con- 
nections of armature and field winding for type 205, G. E. 
motor, 600 volts with two turns and 25 slots. 

H. B. Davis. 


Life of Lamps on Different Voltages, Ans. 
Ques. No. 464. 
Editor Electrical Engineering: 

The accompanying curve taken from data given by J. F. 
Meyer in the Electric Journal for June, 1911, will probably 
give the information desired by W. E. C. in question No. 
464 of the July issue. 


Percent Vo/toge 


8a 930 
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Lire-VOLTAGE CURVE FoR TUNGSTEN LAMPS. 


Large D. C. Motors on 110 and 220 Volt Circuits, Ans. 
Ques. No. 466. 
The power input to a motor is P = EI. Now for the 


same power input, if we have twice the voltage, we only 
have half the current. Power loss in the lines is P* = IR. 
Even though the line was large enough to safely carry the 
current for the 110 volt motor, we would get four times as 
much line loss as for a 220-volt motor since we have twice 
as much current and the power varies as the square of the 
current. This reasoning applies to the motor itself also. 
A 220 volt motor requires less copper than a 110-volt volt 
motor and is consequently cheaper to build. 
R. H. Willard. 


Life of Lamps on Different Voltages, Ans. Ques. 
No. 464. 
Editor Electrical Engineering: 
Referring to the curve of Fig. 1, and calling 110 volts, 
the rated voltage of lamp in question, 100 per cent voltage; 
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it can be seen by increasing the cireuit voltage to 112 volts 
or 1.8 per cent, that the life of the lamp will be decreased 
approximately 23 per cent of its life on rated voltage, 
while on 108-volt supply the life of lamp will be increased 
approximately 26 per cent. This should answer the ques- 
tion by W. E. C. in the July issue. D. M. Bennett. (Mich.) 


Large D. C. Motors on 110 and 220-Volt Circuits, 
Ans. Ques. No. 466. 


Editor Electrical Engineering: 


Large D. C. motors are designed to operate on 220 volts 
rather than 110 for the same reason that long transmission 
lines are designed for high potential rather than low poten- 
tial, that is, to effect a saving in copper. Comparing two 
motors of the same horse power, one operating at 110 volts 
and the other at 220; it is found from the formula: Current 
= (horsepower < 746) — voltage, that the 110-volt motor 
takes twice the amount of current of the 220-volt motor to 
deliver the same power. H. H. Wikle. (Ohio.) 


Why Transformer Burned Up. Ans. Ques. No. 463. 
Editor Electrical Engineering: 


In any three-phase installation with balanced load at 
unity power factor, the volt-amperes are equal to the well 
known value KW/1.732 or .577 K. W. This latter value 
fixes the minimum rating of the windings required when 
a connection is made to either of the sides, to respectively 
supply, transform or absorb- the power called for by the 
installation. If the windings are grouped by either the 
star or the closed delta method, any single winding is 
assisted by the others of the group, and requires a rating 
equal to .577 KW/1.732 or .333 KW. If the windings 
are grouped by the open delta method, neither winding is 
assisted by the other, consequently must have the rating 
first established or .577 K. W. In either ease, the load 
will divide equally between the windings and the current 
carrying capacity of the group will be limited by the 
smallest winding of the group. 

Therefore, the installation in question is equivalent to two 
20 K. W. transformers in open delta, with a group rating 
of about 34.7 K. W. The fact that one of the trans- 
formers is actually a 30 K. W. simply means that this 
transformer will carry a load equal to that of the 20 
K. W. but with less heating. The load given is about 
25 K. W. which the transformers should carry provided 
the power factor is not too low, about 7296 being the 
limit for this group. 

The loss of the 20 K. W. by burning out would indi- 
cate a power factor less than that given above, which 
would be the case if the load consisted of several small 
motors not fully loaded. Another cause might be that 
the primary fuse common to the two transformers might 
have blown, causing the motors to operate as single phase 
at reduced voltage and increased amperage. 
the load would divide about 60% on the 20 K. W. and 
40% on the 30 K. W., the increased amperage causing 
the 20 K. W. to overheat and burn out. 

The given installation should be investigated and the 
ampere demand and power factor determined and if this 
latter be found below, say 75%, an endeavor made to bring 
the power factor to this value or even higher by rearrang- 
ing the load on the motors until they are as near their 
full load rating as possible. The new installation should 


In this ease: 


be of sufficient capacity to care for the installation, based 
upon the kilo-volt amperes instead of the kilowatts. The 
use of the open delta method of transformation is not 
restricted by the amount of power to be transformed, the 
writer having used this method with units of several hun- 
dred K. V. A. rating. 

Proper Connections for Transformers. Ans. Ques. No. 465. 

When the terminals on the secondary windings of a_ 
single phase transformer have been rearranged and the 
proper leads to use for a series or a parallel conneciion 
uneertain, the correct leads to use may be found by the 
following method. The procedure is simple and the nee- 
essary apparatus readily procurable, and consists of «an 
ordinary ineandescent lamp and socket with two flexible 
leads, a single phase cireuit of approximately 110 volts, tlie 
transformer in question and some pieces of wire; lamp 
cord will do. 

Referring to the sketch, B and C are the.two wives 
of the lighting cireuit, and A, D, and a, b, ¢, d are re 
spectively the primary and the secondary leads of the 
transformer. The test lamp is not shown. Connect one 
of the secondary leads to one side of the lighting eir- 
cuit, a to B for instance. Connect one of the lamp leads 
to the other side of the lighting cireuit. With the free 
lamp lead make momentary contact with the free secondary 
leads. When the lamp lights the creuit will have been 
closed through to a. Assume the lamp lights up on b. 
then a and b are leads from the same coil, and ¢ and d 
must be from the other coil, but these may be verified 
if desired. 


4 


A D 


SHOWING PROPER CONNECTION FOR TRANSFORM AR 
WINDINGS. 


Gaels 


So far, so good, a and b are leads from one coil, e and 
d from the other. Now for polarity, or the leads to use 
for series or multiple connection. Tie b to e¢ and a to 
A. Connect A to B and D to C. Test with the lamp 
from A to D and from d to D. If the lamp is brighter 
from d to D than from A to D, then A, a and ¢ are leads 
to similar ends of coils and b, d and D are leads from 
the other ends of the coils. If the lamp is dimmer from 
d to D than from A to D, then A, b, and d are leads to 
similar ends of coils and a, e¢ and D are leads from the 
other ends of the coils. Which ef these conditions or 
polarities is correct depends upon the polarities of the 
other transformers with which this transformer may have 
to be used in parallel. The correction is made by tying 
a to d instead of b to ec. If the lamp shows equal bright- 
ness from d to D and A to D, the secondary coils are 
connected in opposition. This may be corrected by tying 
a to @ or b to d, as may be required for correct polar- 
ity. For parallel connections on the secondary side, sim- 
ilar leads are connected. 

A magneto may be used to trace the leads, and a volt- 
meter to determine polarity, a difference of the potential 


428 


ELECTRICAL ENGINEERING 


OcropEr, 1914. 


(Formerly Southern Electrician) 


from A to D and d to D indicating the proper series 
connection, and the same voltage from A to D and d to D 
indicating secondary coils in opposition. However, the 
method detailed is simpler and quicker. 

Large D. C. Motors on 110 and 220 Volt Circuits. 

Ans. Ques. No. 466. 

The use of large motors wound for service at 220 volts 
instead of 110 is desirable for reasons which are in addition 
to the effect of these motors upon the supplying circuit, 
such as the use of smaller wires from the point of supply 
to the motor location, less expensive switches at the indi- 
vidual motors and smaller starting devices. The motors 
may be made more compact, thus saving space at the motor 
location and allowing ample ventilatig ducts in the motor 
without an unwieldy bulk. 

The operation of the motor is improved in the D. C. 
type because of the smaller armature currents to be com- 
mutated, and the number of brushes may be reduced, thus 
decreasing the amount of attention given to the brushes. 
The smaller armature currents also decrease the arching 
at the contact blocks of the starting rheostat. To sum up, 
the use of motors on 220 volt service instead of on 110 
volts, makes for economy in installing and maintaining a 
plant of a given horsepower rating. R. Arthur Joslyn. 


£,C. vs. D. C. Equipment for a Small Factory. Ans. 
Ques. No. 470. 
Nditor Plectrical Engineering: 

In answer to question No. 470, by W. J. R. in the 
August issue, the change to A. C. equipment seems feasible 
for the following reasons: <A three-phase, four-wire sys- 
tem is cheap to install and is largely used in factories 
where constant speed polyphase motors are in demand. 
High motor potential may be obtained by the use of 2,200 
volt motors and the lamps may be operated at 115 volts 
without the use of transformers. If a change is to be 
made at some future date from isolated to central station 
service, it is better to be equipped with A. C. motors than 
to undergo the expense if D. C. equipment is retined. 

With regard to the turbine, it seems folly to talk about 
installing a turbine in a plant of the size you mention. 
The eggs are all in one basket and if your turbine needs 
repairs you are then obliged to shut down. It is not a 
case parallel to the central station where there are spare 
machines. It would be advisable to install two or three 
small reciprocating engines of say 200 Kw. capacity 
so that two are always running at approximately full load 
and the other in readiness for a case of breakdown. Sup- 
pose you install two turbines of 250 Kw. capacity. First, 
the economy of a turbine at this rating is questionable as 
referred to the cost, as opposed to a well designed recipro- 
cating engine of like capacity. Secondly, you always have 
a means at hand to make the usual repairs to the recipro- 
cating engine while with a turbine it is sometimes necessary 
to telegraph the manufacturer and wait. This, of course, 
depends on your facilities. 

Reciprocating units could be run non-condensing fairly 
economically, while to effect a saving with a turbine you 
would have to run condensing, thus entailing a higher 
initial cost of such a difference perhaps, that the saving 
resulting would not be a sufficient return on the invest- 
ment. For these reasons it seems best to recommend small 
high speed engines direct conected to three-phase, four- 
wire generators. Henry A. Cozzens, Jr. 


Minimum Size of Plant to Make Use of Stokers and 
Economizers, Ans. Ques. No. 472. 
Editor Electrical Engineering: 

Judging from a comparison made between the figures 
of the Automatic Stoker Company and the results obtained 
in actual practice, the size of plant justifying the use of 
automatic stokers varies between wide limits. However, 
a plant with which I have been familiar has shown itself 
to be the turning point between loss and economy in the 
use of one make of automatic stokers. That is, it costs 
about the same for coal, plus necessary labor, plus repairs 
and upkeep, as did the same items when the boilers were 
fired by hand. 

The average day load on this plant, due to a heavy 
power load, is about 2,150 Kw., while the average night 
load is about 800 Kw. One 2,000 Kw. Curtis steam tur- 
bine carries the load from 6 A. M. to midnight, or 18 
hours. It is relieved during the six morning hours by a 
900 I<w. alternator driven by a cross compound noncon- 
densing Corliss engine. 

With conditions as stated above, steam was supplied by 
two sets of horizontal water tube boilers rated at 500 
boiler horsepower per set, and by one vertical boiler of 
5,500 boiler horsepower. <A boiler horsepower of 1,000 
was the usual capacity carrying the above stated load, as 
one set was off the header undergoing repairs most of the 
time. This caused a heavy overload to be carried when the 
peaks came on which burned out the fire-brick arches in 
short periods, necessitating short periods between repairs. 
Thus, what was saved in labor and in coal by the use of 


‘the stokers was lost in replacing fire brick in the arches. 


The stokers are of the inclined grate type. I should eon- 
clude from the experience we have had that plants having 
a capacity of less than 2,500 or 3,000 Kw. installed would 
lose money by putting in automatie stokers. 

As to steam pressure, this is not a vital item. The 
energy transferred from the fire to the turbine depends 
on the number of B. T. U.’s which the steam earries, not 
at what pressure they are carried. We operate under 150 
pounds gage pressure, with the usual vacuum obtained in 
the above size of turbine condenser. Any of the usual 
pressures would be satisfactory. A. U. Avera. 


Starting Two Motors from One Auto Starter. Ans. 
Ques. No. 473. 
Editor Electrical Engineering - 

Referring to the question of E. P. S. in your August 
issue, and to the diagram accompanying same (reproduced 
as Fig. 1) there is no objection in a general way to the use 
of a single starting-compensator of suitable capacity for 
the starting of two or more induction motors, either sepa- 
rately or at the same time and such practice is not uncom- 
mon. Whether or not the proposed installation would 
transgress the spirit of the underwriters’ rules would de- 
pend upon the details of the installation and not upon the 


“main question. 


The arrangement as suggested by E. P. S.’s diagram 
(Fig. 1) would work, but it does not allow for the starting 
of motor No. 1 while motor No. 2 is running normally and 
it also does not show any separate protection for the mo- 
tors. It would, therefore, be better to modify the arrange- 
ment as shown in Fig. 2, which allows for the starting and 
stopping of either motor without regard to the other, as 
well as for starting both motors at once if so desired. 
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Each set of feeders for the motors when connected in 
the running position must be properly fused as required 
or protected by cireuit breaker or automatic oil-switch and 
the main feeders for supplying the current to the starting 
compensator must also be suitably fused. Whether or 
not fuses are also required upon the separate branch feed- 
ers upon the starting side of the individual motor switches 
will depend somewhat upon the size of branch feeder 
wires used for the motors, also upon the size of starting- 
compensator used and upon the size of line wires to same, 
also upon the size of fuses used to protect the latter. With 
motor wires of generous size, the starting branches to two 
15 Hp. motors, as per diagram, would ordinarily not re- 
quire any separate protection if fed by a 30 Hp. starting- 
compensator, provided the line wires feeding this compen- 
sator were protected by fuses of proper size, which would 
usually be of capacity about 50% above normal amperes 
for 30-h.p. running load. But if a 50 Hp. ecompensator- 
starter were used for this service and if the line wires 
were normally fused for a starter of this capacity, it would 
then usually be advisable to also fuse (or otherwise pro- 
tect) the separate branches carrying the stating current 
for each of the motors. If, therefore, two 15 Hp. motors 
would be the ultimate installation, there would be no ad- 
vantage in using a starting-compensator larger than 30 
Hp., as this would suffice for starting both motors at once 
when so required. However, if a third 15 Hp. motor might 
be added later, the starting-compensator should be of 50 
Hp. capacity. 

While it is quite practicable to use one starter for two 
or more motors as shown, or with several other modified 
arrangements, such method rather complicates matters, 
and leaves it always possible to accidentally close either 
motor switch directly upon the main line at full voltage, 
instead of starting up through the compensator. It leaves 
the running fuses always “alive,” unless additional switches 
(not shown) are placed in each motor cireuit, above the 
running fuses. It also sacrifices the advantage of all the 
good features which are obtainable by the use of separate 
starting-compensators for each motor, as such compensa- 
tors are now made standard with low-voltage release coils 
and self-restoring starting handles, also with combined 
running fuses or overload cireuit-breaking coils as required. 

The sketches show open knife-blade switches, and it is 
therefore assumed that the voltage used is low, and that 
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WITH ONE COMPENSATOR. 


other conditions are such as to make the use of such style 
of switch allowable. Of course, in order to keep any finan- 
cial advantage from the small economy effected by the use 
of one starting-ecompensator for two or more motors, as 
described, it necessarily follows that the owners will desire 
also to have all switches and incidental equipment of as 
simple and inexpensive type as possible. For any danger- 
ous loeation or any dangerous voltage, and generally for 
any high-grade motor installation, suitable approved oil- 
switches or other enclosed types of switches should be used 
in preference to open switches. 

Th term “starting-compensator” is here used in pref- 
erence to “auto-starter,” as the latter term is now rather 
ambiguous and gives the idea of an automatic or self-start- 
ing device, which was evidently not intended in E. P. 
S.’s question. 

As the ordinary compensator starter includes a self- 
contained oil-immersed switch, the main knife switch for 
the compensator shown in Fig. 1 is omitted in Fig. 2. It 
is important to note that, with the arrangement shown in 
Fig. 2 after either motor has been started up to speed by 
the compensator, the motor switch must then be at once 
thrown upwards to the running position, or it will not 
then be protected by fuses of suitable capacity for the 
running-load current. V. C. Wynne. 


Starting Two Motors From One Auto-Starter, Ans. 
Ques. No. 473. 
Editor Electrical Engineering: 

The writer does not believe that two motors can be 
started from one starter satisfactorily, using the connec- 
tions given by E. P. S. in the August issue. No fuses are 
shown at all, so that the fuses on the main line would have 
to carry about three times the normal current taken by 
both motors at starting and wire of the same carrying 
capacity as the fuses used to the motors. Hach motor 
should be protected after starting by fuses of not more 
than 50 per cent above rated capacity of the motor at full 
load. The starter should have a no-voltage release so that 
when the power is cut off and then thrown on again the 
fuses will not blow, for the motors will then be discon- 
nected from the line. 

I am advised that a compensator allows only a certain 
amount of current to flow, yet a 30 horsepower starter 
required to handle the two motors as shown would allow 
enough current to flow when one 15 horsepower motor was 
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started to burn it out. A starter for each motor would 
be the cheapest arrangement in the long run. 


W. W. Sackett. 


Single Phase Lighting from 3-Phase Circuits. Ans. 


Ques. No. 474. 
Editor Electrical Engineering: 

The method shown by Mr. Gibson in question 474 in 
the September issue is not correct, due to the reactaice of 
the transformer winding disturbing the phase relation im 
the 110 volt cireuit. 
low registration depending on the direction of phase -zota- 


This will cause a too high or toa 


tion. <A single phase meter should be inserted in the 110 
volt single phase circuit. For proof of this error see Elec- 
(Published by 
National Electrie Light Association, New York City). 

Ans. Ques. No. 476. 


It is presumed that overload refers to the load on the 


trical Meterman’s Handbook, pape 166. 
Overloading Instrument Transformers. 


secondary of the instrument transformers and not the load 
of the cireuit to be metered. In both potential and cur- 
rent transformers the ratio increases as the volt-amperes 
of the secondary inereases and this will cause lower regis- 
tration of a watt-hour meter. 
and devices than the watt-hour meter to the current and 
potential transformers naturally increases the load in volt- 
amperes on the secondaries of these 


Connecting other instruments 
5 


transformers. 


W. H. Fellows. 


Single Phase Lighting from 3-Phase Circuit. Ans. 


Ques. No. 474. 
Editor Electrical Engineering: 

The following is an answer to question No. 474 in the 
September issue of Electrical Engineering. This question 
may be answered without the aid of diagrams or mathemati- 
eal analysis, for it is evident that the three-phase power 
load is metered correctly under all conditions of power 
factor and unbalancing, as the connections for this load are 
according to the standard two-wattmeter method of measur- 
ing three-phase power and hence do not need further dem- 
onstration. It remains to consider the single phase lighting 
load. 

If the load on the lighting current is exactly 100 per 
cent power factor, which would be the case on a purely 
lighting load with a short transmission line, and the watt- 
meter is correctly calibrated for 50 per cent power factor 
and the voltage triangle of the supply cireuit is exactly 
balaneed, the lighting load will be correctly metered. This 
is true for the reason that the current of the lighting load 
all passes through the current coil of one wattmeter move- 
ment, the corresponding voltage coil has double voltage im- 
pressed upon it but 60 degrees in leading phase displace- 
ment from the current. The component of the voltage in 
phase with the current is equal to the line voltage on the 
hghting cireuit, or 110 volts. This component multiplied 
by the current gives the power consumed in the lighting 
circuit, which power is measured by one movement of the 
wattmeter and independent of whatever load may be pass- 
ing in the three-phase power circuit. 

The disadvantages of such a system are, however, such 
as to render this system of metering impracticable in any 
ordinary commercial application. The accuracy is very 
much affected by slight unbalancing of the cireuit. A dis- 


tortion of the triangle by as much as five degrees either 
way would cause in itself an error of some 8 per cent. The 
ordinary regulation drop in the windings of commercial 
transformers, when there is an appreciable load on the 
three-phase circuit, might greatly change the angle between 
the current and voltage in the wattmeter movement which 
measures the lighting load and make the readings practical- 
ly worthless. The wattmeter would need to be calibrated 
for a low power factor or a considerable error would result 
from this cause. A very slight lag in the power-factor of 
the lighting cireuit load would produce a large error and, 
should this power factor be reduced to 87 per cent, due to 
the addition of small single-phase motors, no power at all 
on account of this cireuit would be recorded by the watt- 
meter. Under these conditions the current lags 30 degrees 
behind the supply voltage, but the current and voltage in 
the wattmeter are at right angles to each other and their 
product in a veetor or power sense is zero. 

An exact statement of the amount of the error resulting 
from these various causes is not capable of intelligent pre- 
sentation since there are many ways in which the voltage 
triangle may be unbalaneed or the load conditions vary. 
Any particular analysis would not fit the general case, the 
proof must depend upon intuitive reasoning or experience. 
The point illustrated by this problem is recognized as a 
danger to be avoided by all those versed in the theory and 
practice of metering, and is one that is frequently en- 
countered. Harvey S. Pardee. 
Single Phase Lighting from 3-Phase Circuit. 

Ques. No. 474. 


Ans. 


Editor Electrical Engineering: 

It would be possible to measure a non-induetive load in 
this manner, if the angle of displacement between the poten- 
tial of the meter and the single-phase current were 60 de- 
erees, the cosine of which is 0.5 so that the meter would meas- 
ure one-half of the current in the single-phase times the po- 
tential on the meter. 

However, this is not possible, since the voltage triangle 
of the phases will be changed by the reactance in the trans- 
former winding changing both the phase angle and the 
voltage A. C. The error resulting from the change of 
phase angle from 60 degrees will be greater than that due 
to the higher voltage of the A. C. phase and the two errors 
are in the same direction. J. G. Longfellow. 


Central Stations in Great Britain and the 
United States. 


There were, in the United Kingdom, approximately 460 
stations, according to the published list of June, 1912. For 
the United States the records of the same date show about 
5,900. 

In England the larger communities only are served, 
75 per cent of the plants being in towns of over 10,000 
population. In the United States 85 per cent of the cen- 
tral stations serve places of less than 5,000 population. 

Municipal ownership is to a large extent private owner- 
ship, in the sense that the taxpayers are, in their private 
capacities, virtual stockholders, but without the advantage 
of limited liability, while the so-called “private” enterprise 
is in a large measure public, both in the nature of the 
service and the wide distribution of securities—A. K. Bay- 
lor, in The Annalist. 
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New Apparatus and Appliances 


New Weston Instrument Transformers. 


New designs of switchboard and portable instrument 
transformers haye recently been announced by the Weston 
Electrical Instrument Company of Newark, N. J. It is 
generally recognized that instrument transformers should 
be designed and made with a much greater degree of re- 
finement than is necessary in commercial lighting and power 
transformers, so that these new contributions to the art of 
electrical measurement by the Weston Company are of 
special interest. 


Fig. 1. New Weston Porraste CurRENT TRANSFORMER. 


Two different models of portable current transformers 
are made, one type with three self contained primary wind- 
ings and the other of the inserted type, the ratio depending 
upon the number of turns of the primary that are passed 
through the aperture. <A portable potential transformer 
. is also made in various ranges. 

The manufacturer emphasizes the point that these trans- 
formers are unequalled in precision, in design, in workman- 
ship and reliability in service. Special stress is laid upon 
the accuracy, the ratios of transformation, and upon the 
fact that the design and proportions of the transformers 
are such that it is unnecessary to have instruments specially 
calibrated with them in order to obtain the degree of accu- 
racy to which high grade instruments are guaranteed when 
used without transformers. This feature is of special in- 


Fic. 2. Types or Primary WINDINGS FOR CURRENT 
TRANSFORMERS. 


terest in connection with tests with portable instruments, 
because in many quarters the impression has prevailed that 
no transformers could be made that would assure the users 


Fig. 3. New Weston PortasLte PorentiaAL TRANSFORMER. 
of the degree of accuracy for which a high grade portable 
instrument is designed, unless special precaution had been 
taken to calibrate a particular instrument with a particular 
transformer. 


Insulating Cover for Dossert Connectors. 

A new insulating cover for use with the solderless 
connectors made by Dossert and Company, 242-44 West 
41st Street, New York City, has been placed on the mar- 
ket. This cover is designed for the No. 4 connector which 
can be used with conductors in sizes No. 4 to No. 14 inelu- 
sive, either solid or stranded. The accompanying illus- 


Fig. 1. Dossert No. 4 Connector anD New Cover. 
tration shows the insulating cover and connector in approx- 
imately actual size. It is claimed that this arrangement 
makes possible a saving of about 20% as compared with 
cost of connector and cover heretofore supplied. 


New Types of Bus Bar Supports. 

New designs of bus bar supports and special porcelain 
have been produced by the General Devices & Fittings 
Company, Chicago, Ill. In designing the porcelain part 
care has been taken to produce an even distribution of 
stresses and strains over and throughout the porcelain 
parts. The voltage requirements for safety factor and the 
results of flash over and are over tests were also given con- 
sideration. A certain piece of porcelain may are over 
before puncture, but it is claimed that it is not generally 
known that cases exist where this particular piece of 
porcelain should puncture before flashing over. New high 
frequency testing equipment has made it possible to de- 
termine where a piece of porcelain should be reinforced 
or the dielectric decreased. This means that some por- 
celain should be reinforced at the voltage point and weak- 
ened at the ground point, and other porcelain of similar 
nature should be reinforced at both points. 
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Mechanical cushioned clamps instead of cement are 
used for the reason, it is said, that the dielectric change 
in porcelain due to the use of cement is one of the factors 
that causes aging and fatiguing of porcelain carrying 
large currents. 

The pyramid type porcelain bus supports shown in 
Fig, 1 are designed with small thin corrugations beginning 
at the voltage point and tapering wider and deeper to the 
ground point, primarily to reduce the electrostatic field. A 
safety factor of 4% to 12 times, is used, depending upon 
the service voltage impressed on the porcelain part, the 
larger the kilowatt capacity being supported the greater 


ines at Fig. 2. 
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bare cables as the case may be, and is shown with a com- 
partment type base. This enclosed base is hollow in the 
bottom and drops over a stud, which may be cemented 
in the compartment floor, and is much in demand where 
height is limited. 

All the above supports are designed so that any of 
the bottoms or any of the tops can be used to suit condi- 
tions. Fig. 1 support can be furnished either as a double 
support, three way or four way support, and arranged 
to carry bases on the vertical, on the horizontal, or special 
tubular buses, and all supports can be adjusted to any 
angle by simply unloosening the clamps. 
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Fias. 1, 2, 3, 4,5 anp 6 New Types or Bus Bar Supports. 


the safety factor and the more rigid the support to take 
eare of this feature. It is claimed that bus bar equip- 
ments in certain plants have shown, by careful test, that 
they are subject to a magnetic pull as high as 455 pounds 
per lineal foot of bus. It is therefore proper that bus 
supports should be specified to take care of these situa- 
tions, knowing that this magnetie pull will be increased 
‘tremendously through a short circuit, motorizing, indue- 
tive troubles, ete. 

Fig. 1 shows a bus bar support for 22,000 volts with 
a guaranteed test, all assembled, of 112,000 volts. This 
support carries a ceramic factor of 1.29. This support is 
set on an insert which was designed to be molded into the 
concrete floor of compartments. This bus bar support 
will hold a strain exceeding 1,200 pounds per square inch. 
The eut shows two laminations of 44-inch bus bars with 
one filler. These supports are designed to hold any size 
or capacity of bus bar. Fig. 2 shows a standard bus bar 
support equipped for holding flat buses on the horizontal 
and for mounting on pipe frame, this support having two 
SCUPzebolise 

Fig. 3 shows a bus bar support for supporting buses 
in vertical position and for mounting on pipe frame. This 
pipe frame support has a set screw in the lower clamp 
to prevent the support from turning on the pipe and is 
used where supports like figure No. 2 are too wide for 
close work. Fig. 4 shows a bus bar support for mounting 
buses in a vertical position with a flat base and center bolt 
clamping arrangement. It can be slipped over a bolt which 
has been imbedded in the concrete structure and turned 
in any position. 

Fig. 5 shows a bus bar support carrying a round bus 
of any description. It is shown with a popular skeleton 
type base for mounting on flat surface. Fig. No. 6 shows 
a bus bar support for holding large insulated cables or 


New Automatic Pressure Regulator for Starting and 
Stopping Small Motors. 

The double pole diaphragm type pressure regulator 
illustrated below is a new device for automatically controll- 
ing small direct or alternating current motors operating on 
pressure systems. ‘This regulator stops the motor when the 
maximum pressure desired is reached and starts it again 
when the pressure drops to the low value for which it is 
set. For capacities within the limits for which it is de- 
signed (1 H. P. for D. C. and 5 H. P. for A. C. motors), 
this regulator controls the operation of the motor without 
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an additional magnetie switch and automatically maintains 
pressure in the systems between given limits. This device 
is made by The Cutler-Hammer Mfg. Co., of Milwaukee, 
Wisconsin. 


A New Bryant Switch. 

A new snap switch for use on electrie range and other 
heating cireuits, has been produced by the Bryant Electric 
Company, Bridgeport, Conn. This switch is arranged for 
three settings, the first connecting into cireuit all the ele- 
ments it controls, the second being for medium heat, the 


I-14 

New Bryant SwitcH ror KiuEctRIc Heating Circuits. 
third low and fourth for the “off” portion. In this way 
the degrees of heat are provided in the order in which they 
are most used and a smaller switch than otherwise can be 
used. The indicating dial for the switch is set at an angle 
of 45 degrees so that the heat position of the indicator is 
always visible. The switch shown is of 2.5 Kw. capacity. 
A 5 Kw. switch is also made. 


Despatch Portable Electric Heater. 

A moderate priced electric heater to meet a popular de- 
mand and one that can be attached to the ordinary electric 
light socket and give a maximum heat for the amount of 
current consumed has been designed by the Dispatch Mfg. 
Co., of Minneapolis, Minn., and shown in the accompany- 
ing illustration. 


Fig. 1. Tue Dispatcnu Evecrric Heater. 

This is not a radiator and despite its ample heating 
capacity is said to not become hot enough to burn one who 
‘touches it and can be used in nurseries without danger to 
children. The principle applied in this heater is that of 
‘circulation; the air being drawn in cold at the bottom and 


given out heated through the top. This tends not only to 
rapid and uniform heating, but to better air. 

The heater is not designed to take the place of furnaces, 
ete., but is intended more particularly for use on chilly 
mornings or evenings in bathrooms, nurseries, sick-rooms 
or any place where heat is desired quickly. The heater 
oceupies less than one square foot of floor space, stands 
eighteen inches high and draws 660 watts. Heaters are 
ibuilt for 110 volts, but orders for 220 volts ean be filled. 


A Reversible Split Knob. 

A type of reversible split knob to be known as the 
“Buckeye” has been designed by the Findlay Eleetrie Por- 
celain Co., of Findlay, Ohio, and shown in the aecompany- 
ing illustrations. This knob has two wire grooves with an 
interlocking feature which keeps the parts in place while 
being installed. The wire way is of triangular shape and 
grips the wire without injury to insulation. The knab is 


THE Buckeye Spurr Knopss. 
made in both round and square designs with the two pleces 
alike making it unnecessary to count or match tops and 
bottoms. The knob is made in three sizes, 1144 x 14% inches 
for the square and 1% and 114 inches in diameter for the 
round pattern. 


A New Design of Dim-a-Lite. 

A new design, a “Dim-a-lite,” including a fixture socket, 
Dim-a-lite and shade holder has been produced by the 
Wirt Company of Philadelphia, Pa., which can be used 
where there is danger of the dimming device being removed 
or stolen. This new design is shown in the accompanying 


THE NEw Dim-a-Lite INSTALLED. 
illustrations and ean be used in the same way as any ordi- 
nary socket. 
The dimming features are the same as in the standard 
pull chain “Dim-a-lite,” but the operation is entirely differ- 
ent. Instead of pulling a chain to obtain the different 
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degrees of light, a turning of the shade secures the five 
changes of light, viz., “full on,” “dim,” “low,” “night 
light,” and “out.” The dimming is effected by use of a 
series of helically wound resistance coils, properly insulated 
and conneeted to contact bars. The coils are all zero tem- 
perature resistance coefficient wire moulded under pressure 
in a stonelike insulating composition, known as “dielite.”’ 
The wires are well protected from oxidation or mechanical 
injury, as the wire and dielite form a solid body. By 
turning the shade, this resister drum is rotated, and the 
various degrees of light are secured, as the point of contact 
shifts from one commutor bar to the next. 


A Decorative Outdoor Receptacle. 

A new outdoor receptacle has been designed by the H. 
T. Paiste Company for use on the Garden Pier, at Atlantic 
City. It has been designed to suit the style of architecture, 
and glazed a dark brown to harmonize with the tiling. The 
binding screws are well protected, and are center spaced 
so that both wires may be bared at the same place. The 
wires are carried one inch above the surface wired over. 


era 


A New Patste RECEPTACLE. 


Drip holes are provided from the serew shell. The center 
contacts are of phosphor bronze, as in all Paiste sockets 
and receptacles. This receptacle as well as all Paiste prod- 
ucts is being placed on the market by The Hart & Hegeman 


Mfg. Co., Hartford, Conn. 


A New Push Button Tool Handle Switch. 

The increasing development and use of portable elec- 
trical devices has caused a demand for switches that may 
be so installed as to give most convenient control. With 
some devices the cord switch is well adapted but for those 
tools or devices having handles it has been sometimes found 
more practicable to place the switch in the handle itself 
rather than on the cord. The portable vacuum cleaner is 
an example of the type of device to which the new tool 


New CurLer-HAMMER SWITCH. 


handle switch has been successfully applied. This switch 
is made by The Cutler-Hammer Mfg. Co., of Milwaukee, 
Wis., and has the same high eapacity quick make-and-break 
mechanism as other Cutler-Hammer switch devices, the 
mechanism being enclosed in a fiber cylinder ready for in- 
stalling in the handle. The outside diameter of this fiber 
cylinder is only one inch. Extra strong lhght and dark 
indicating push buttons are used and accessible terminals 
are located on one side of an insulating wall which separates 
them from the mechanism. Since this switch becomes a 
part of the device it controls, the Underwriters approval is 
secured with the device and not separately. 


The Telesign. 

Based upon the fact that the merchant’s show window 
is his best salesman, the Telesign Company, 2212-16 Sedg- 
wick Street, Chicago, Ill., has devised a unique and inex- 
pensive show-window electric sign, on which patents are 
pending. The accompanying illustration shows a two-line 
device, one of several types made. The design is such 
that different illuminated cards can be shown and the 
reading matter changed as desired. Each outfit includes 
over 200 letters, characters, ete., with four sets of color 
slides, red, yellow, green and blue, so that any wording 
can be shown in various colors. By means of a flashing 
device, a flashing effeet can be produced. 

The window sign shown in Fig. 1 has spaces for 36 
letters, and equipped with an automatic flashing device 
and four 25-watt tungsten lamps, with cord, plug, chain 
and hooks for hanging. The sign is 51 inches long by 
12 inches high and 7.5 inches deep with letters 4 inches 
high by 2.5 inches wide. The reflector used is open at 


the bottom so that goods placed below can be illuminated. 
The frame of the sign being of Cireassian walnut gives 


Fie. 1. THe TELesigN ror Winpow ADVERTISING. 
it a neat appearance. This sign should find a ready market 
and appeal to central station new business managers, since 
it ean be used for any business and is effective, neat and 
durable at a moderate price, the complete outfit as shown 
in Fig. 1 costing around thirty-five dollars. 


A New Show Case Lighting Unit. 

A new show case lighting unit has recently been placed 
on the market by the Holophane Works of the General 
Electric Company, consisting of a tubular tungsten lamp 
and properly designed reflector. The tubular lamp is one 
inch in diameter and twelve inches long from the contact of 
the medium screw base with which it is equipped to the tip 
of the lamp, and, having a medium screw base, the lamp 
fits the ordinary socket. It is made in two wattages—25 
and 40. /The single drawn wire filament extends practically 
throughout the entire length of the bulb, thus providing a 
running line of light. In order to make this length of fila- 
ment of high enough resistance to be used on ordinary light- 
ing cireuits, the entire filament is twisted into a very fine 
spiral—a fact which can be seen through a microscope. 

The reflector is made of brass, and, when in position in 
the upper front angle of the show case, occupies a space 
14 inches long, 2% inches wide and 2 inches deep. It has 
an interior finish of Cleanezy aluminum—the most efficient 
metal reflecting surface. The contour of the reflector is 
especially designed to present a neat appearance, to give 
the most effective distribution of light, and to shield the 
eye from the high intrinsic brilliancy of the lamp filament. 

The unit is readily installed by raising the glass top of 
the show case, supporting the reflector from the upper 
edge of the upright glass by means of two brass brackets, 
and then lowering the top. The two brass brackets are 
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made to fit the thickness of the plate glass ordinarily used 
in show cases. The lamp socket is mounted on a hinge, 
which facilitates the removal or insertion of the lamp after 
the reflector is installed. In order that the lamp may not 
swing out of the reflector when in use, it is held rigidly by 
a wire clasp situated on the reflector near the tip end of 
the lamp. A series of these reflectors can be used along the 
entire upper front edge of the show ease, close enough to- 
gether that no open intervals will be left. Or the units 
may be placed at certain intervals along the case. If placed 
close together, a sliding brass moulding on the back of the 
reflector protects and conceals all the wiring. If the units 
are placed at intervals, short lengths of round brass tubing 
may be used to conceal the wiring between the units. 


Improvements in High Capacity Motor Operated 
Oil Switches. 

Certain structural changes have recently been made in 
General Electric motor operated types of oil switches. The 
circuit rupturing parts have been made more accessible 
for inspection, adjustment or repair. The cap on the oil 
vessel, as well as the lower oil vessel clamp, have been 
changed to allow bolting metal straps between the cap 
and clasps, as shown in the illustration. These straps have 
added considerable strength to the means for securing the 
cap in position, a valuable feature when the switch is 
called upon to open heavy overloads or short circuits. 


For inspecting readily, contacts and oil vessels, switches 
up to and ineluding 3,500 volts embody easily removable 
features. These are shown in the illustration of a single 
pole of the switch, with one of the oil vessels and movable 
secondary and fixed contatts removed. Any such unit ean 
usually be removed and replaced in a short time. 


Fig. 1. Srye~e Poe or Ow Swircn. 


Fig. 2. 15,000 Voir 1,200 Ampere Tripte Pour SINGLE 
Turow Om SwitcH. 


Reverse-Power Relays for Protection of Parallel 
Feeders. 

In ease of a short-cireuit or ground on feeders to a sub- 
station, a selective reverse-power relay that will not operate 
on overload is the only means for completely insolating the 
feeder, the reversal of power at the substation end causing 
the relay on the defective line only, to operate. Two paral- 
el feeders from the generating station to the substation are 
shown in Fig. 1. For simplification, the lay-out is single- 


DIAGRAM OF CONNECTIONS 


Contro/ Bus 
Feeder No.1 


Relays for Protecting Parallel Feeders 
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phase, but three-phase operation is similar when three re- 
lays are so connected that voltage and current are in phase 
in each relay. At the generating station are plain overload 
relays, set for a comparatively long time element. At the 
substation are two sets of Westinghouse selective reverse- 
power relays, one set for each feeder. When the direction 
of power is normal—both feeders supplying power to the 
substation—the reverse-power relays cannot trip their break- 
ers no matter how heavy the load may be. 

Now if a ground or short-eireuit occurs at D on Feeder 
No. 1 there will be caused a heavy current on both feeders, 
for Feeder No 2 will supply power through the substation 
and back on Feeder No. 1 to the point of short-circuit. 
Thus the direction of power is reversed at relay B in the 
substation. This reversal of direction of power is the only 
thing that can cause relay B to operate. As soon as cireuit- 
breaker F is opened, the load on No. 2 feeder falls back to 
normal, and it continues to operate the substation. 


Electrical 


Construction News 


This department is maintained for the benefit of contrac- 


tors, dealers, manufacturers and consulting engineers. 


ALABAMA, 

FLORENCE. The Allentown Power Company has been incor- 
porated with a capital stock of, $200,000 to develop water power 
on Cypress Creek. It is understood that two hydro-electric plants 
will be built. Ernest Thompson is president, of Birmingham; T. W. 
Pratt, vice-president, of Huntsville; and T. H. Allen, secretary and 
rteasurer, of Florence. 

COLUMBIA. The Columbia Power Company has been recently 
organized with a capital of $16,000. This company is to build an 
electric plant on the Chattahoochee River. R. E. Crawford, of 
Dothan, is interested. 

FLORIDA. 

GULFPORT. The Bay View Hotel and Development Company, 
according to reports, has plans fo rthe installation of an electric 
light plant. J. F. Davenport is manager. 

JACKSONVILLE. The city is contemplating placing overhead 
distribution in underground conduit on Main Street. 

JACKSONVILLE. The Arlington Water & Electric Company 
proposes to construct an electric lighting system and water system 
in the Arlington Heights section. This company was recently in- 
corporated with a capital stock of $10,000. J. F. Zetsche is presi- 
dent. 

LEESBURG. It is understood that the Leesburg Ice Co., is to 
build an addition to its power plant and install a 200 horsepower 
engine and a 125 K. W. generator, with switchboards and a 250- 
gallon motor driven centrifugal pump. ‘Transmission lines will also 
be extended and additional transformers and motors purchased. 

PABLO BEACH. The city voted on September 15th to issue 
$10,000 in bonds for the construction of an electric light plant. 

OCALA. The city will vote Ocotber 27 on the issuing of $55,- 
000 in bonds to enlarge its electric light plant and build- an ice 
plant. 

ZOLFO. The Zolfo Electric Company is to construct a power 
house and install electrical equipment sufficient to light one-thousand 
incandescent lamps. H. Z. Murphy is president of the company. 

KENTUCKY, 

BEATTYVILLE. The Beattyville Utilities Company has been 
incorporated with a capital stock of $10,000. The incorporators are 
H. S. Van Zant, of Frankfort, and E. P. Bullock, of Louisville. 

HENDERSON. The city is to build a new boiler house and re- 
build a portion of its electric light plant. Plans and specifications 
are in the hands of L. P. Hite, Superintendent. 

LOUISIANA, 

ABITA SPRINGS. A lighting plant is to be installed and an 
overhead line distribution for street and residence lighting. 

BUNKIE. The Bunkie Ice Company is negotiating with the city 
to secure the municipal lighting plant at Bunkie Brick Works. If 
this plant is secured additional equipment will be installed. 

NEW ORLEANS. It is understood that a company will be 
installed, with a capital of $10,000,000 to build hydro-electric plants 
outside of New Orleans. 


MISSISSIPPI. 


JACKSON. A property of the Jackson Light & Power Company 
has been purchased by R. L. Benson, of Chicago. This purchase is 
subject to a confirmation by a referee in bankruptcy. 


NORTH CAROLINA. 


HIGH POINT. It is understood that the North Carolina Public 
Service Company is planning an ornamental street lighting system 
for the business district, to consist of sixty standards carrying 
60-watt lamps. 


MURPHY. According to reports the Carolina, Tennessee Power 
Company of New York City, 115 Broadway, is making surveys for 
dam sites on the Hiwassee River. It is understood that the main 
development composed by the company consists of a dam 180 feet 
high sufficient to develop 70,000 horsepower, and that energy will 
be transmitted to Murphy and other North Carolina towns. 


WINTON. It is understood that the city plans to construct a 
water power plant and enlarge its present equipment. R. V. Turner 
is town clerk and can give other information. 

WINTON. The J. W. Smith Electric Company, of Winton, is to 
construct an electric light plant at this place. The first installa- 
tion will be steam power, it being proposed to develop a water 
power site later. 


PERSONALS. 


F. F. FOWLE, Consulting Electrical Engineer, who some time 
ago was appointed one of the receivers of the Central Union Tele- 
phone Co., has found it necessary to close his New York office at 
68 Maiden Lane, and establish headquarters in Chicago. While Mr. 
Fowle finds it necessary to give practically his entire time to the 
work of the Central Union receivership, he has in no way retired 
from the consulting engineering field. It wil lbe remembered that 
the above mentioned receivership grew out df a suit by the minority 
stockholders alleging mismanagement and improper use of resources 
to the special advantage of the American Telephone and Telegraph 
Co. The receivers are now operating and managing the property 
valued at approximately $35,000,000 and located in the states of 
Ohio, Indiana and Illinois. Mr. Fowle has offices in the Telephone 
Bldg., Chicago, Ill. 

MR. WILLIAM SPIRO has recently been appointed Southern 
manager of the Telesign Company of Chicago, Ill., manufacturers 
of an illuminated advertising window device in the 
shape of an electric sign. Mr. Spiro came to Atlanta on September 
Ist and has established temporary htadquarters at the Piedmont 
Hotel. He plans to carry an extensive stock and travel salesmen 
in the states of Florida, Georgia, Mississippi, Alabama and Louisi- 
ana. Considerable interest has been shown in the device by cen- 
tral station managers as it meets a demand for an effective and 
inexpensive window advertising device that can be used by all 
classes of trade. 


MR. THOMAS E. HUGHES, manager of the Philadelphia office 
of the Standard Underground Cable Company, died at his residence, 
Atlantic City, N. J., August 27th. Mr. Hughes had long repre- 
sented the Standard Company throughout its Atlantic Coast terri- 
tory from Philadelphia South, and for the past seventeen years 
had been manager of its eastern and southeastern branch office 
sales department located at Philadelphia. During the period of 
his association with the company he had seen the number of its 
branch offices increase more than five fold, and the annual business 
done in the Philadelphia office territory during recent years grow 
to a figure equal to that of the company at large seventeen years 
earlier. Mr. Hughes has been a well-known figure in the electrical 
field. For a number of years he was secretary and director of the 
Manufacturers Club, of Philadelphia, and until his death took a 
great interest in the Club’s activities. Prior to his connection with 
the Standard Company, Mr. Hughes was connected with John A. 
Roebling Sons Company, at Trenton and Scranton, and with the 
Washburn & Moen Manufacturing Company at Worcester, Mass., and 
Pittsburgh. 


changeable 


INDUSTRIAL ITEMS, 


THE DETROIT INSULATED WIRE CO., of Detroit, Mich., is 
erecting a new saw tooth building 57 x 138 feet, of steel construc- 
tion, and a wood working unit 35 x 50. The new building is re- 
quired to provide space for more equipment, and the general offices 
of the Company, the present quarters occupied for this purpose 
being required for factory use. The additional machinery and 
equipment has been provided, and when installed will materially 
increase the company’s production. 


THE ROBBINS AND MYERS O©O., Springfield, Ohio, on August 
8, held its annual picnic for employes. This picnic has become a 
important event of the year among all employees of the company, 
and was attended this year by some 2,000 men and women. An 
elaborate program was carried out. 
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THE GREENWOOD ADVERTISING CO., of Knoxville, Tenn., 
manufacturers of electric signs, has opened an eastern office at 1510 
Sansom Street, Philadelphia, Pa. This office will be in charge 
of F. J. McCormick. Norman B. Hickox is manager of the com- 
pany at Knoxville, Tenn. 

CHICAGO ELECTRICAL SHOW POSTPONED. The seventh 
annual electrical show planned for Oct. 3, to Nov. 14 has been 
postponed. This action has been deemed advisable on account of 
unsettled conditions in the industry. The dates for holding the 
show have not as yet been set. 

THE TRUMBULL ELECTRIC MFG. COA Plainville, Conn., has 
purchased machinery and patent rights covering the manufacture 
of armored cable, flexible conduit, and armored flexible cord. This 
material will be produced at the factory of the company located 
at Plainfield, Conn. 


BOOK REVIEWS. 

Handbook of Electrical Methods, published by McGraw-Hill 
Book Company, New York City, 278 pages. Many illustrations. 
Frrice $3. 

This work us one peculiar in make-up, being a compilation of 
practical suggestions and methods from a large number of 
electrical men as published in past issues of the Electrical World. 
The subject matter has to do with practically no theoretical 
considerations but rather gives the practical ways that have 
been found satisfactory in handling electrical installation and 
operation. These suggestions and methods have been properly 
classified and arranged so as to cover a large range of electrical 
conditions. The book is divided into ten chapters, with the 
following headings: General notes; Line Construction and Equip- 
ment; Meters; Operation of and Changes in Circuits; Switchboard 
and Power House Details; Signs and Lighting Applications; 
Lamps and Lighting Circuits; Transformers, Oil Switches; Mo- 
tors, Motor Switches and Generators. 

To those who are keeping a file of clippings from electrical 
publications, this work will at once appeal and to those who have 
not establish this practice it will provide a means of securing 
such information from the Hlectrical World and emphasizes the 
value of a clipping file for all technical publications. 

SWITCHBOARDS, SWITCHING AND PROTECTIVE APPA- 
RATUS by C. C. Adams, B. S. Published by American ‘School of 
Correspondence, Chicago, Ill. Price $1.00. 

This work takes upa practical discussion of switchboard 
equipment, wiring methods and safety devices to meet the 
requirements of direct and alternating current circuits. It is 
written by a switchboard engineer of the General Electric Com- 
pany, a man of experience in the design of such apparatus for 
requirements in central station power and lighting plants, as 
well as industrial and private plants. While the book contains 
only 110 pages, the practical details are adequately covered and 
every electrical man ‘having to do with the installation and opera- 
tion of power plant equipment will find its value much in excess 
of the price. 

TELEPHONE CONSTRUCTION, INSTALLATION, WIRING, OPE- 
RATION AND MAINTENANCE. By W. H. Radcliffe and H. C. Cush- 
ing. 180 pages, 125 illustrations. Pric.e—$1.00. This book gives 
the principles of construction and operation of both the Bell and 
Independent instruments; approved methods of installing and wiring 
them; the means of protecting them from lighting and abnormal cur- 
rents; their connection together for operation as series or bridging 
stations; and rules for their inspection and maintenance. Line wiring 
and the wiring and operation of special telephone systems are also 
treated. 

HEAT. By E. M. Shealy, University of Wisconsin. 


by McGraw-Hill Book Company, New York City. 
$2.00. 


This work is one of an engineering education series prepared for 
use in the extension division of the University of Wisconsin. Funda- 
mental laws relating to nature, generation, transfer and transforma- 
tion of heat with examples are taken up in the first part of the 
text, as well as nature and properties of steam, ammonia, carbon 
dioxide and sulphur dioxide, the expansion and compression of same. 
In the last part of the book, the steam engine, gas engine, refrigerat- 
ing machine and air compressor are treated. The work will interest 
engineers and firemen who have had experience with heat using 
machinery and desire a book taking up principles of operation. 

HUECTRIC CAR MAINTENANCE. By Walter Jackson. 
lished by McGraw-Hill Book Company, 
New York City. 270 pages. Price, $3.00. 

The material in this work has been taken from the columns of 
the Electrical Railway Journal and arranged so as to make ft a 
useful shop practice compilation of methods and data that will 
be decidedly useful to electric railway men. There are fourteen 
chapters with the following headings: Mechanical Appliances for 
Train Operation; Non-Electrical Parts of the Carbody; Brake 
Equipment and Brake Rigging; Trucks, Wheels and Axles; 
Cleansing by Dipping or Sand-Blasting, Car Washing, Painting 


Published 
257 pages. Price 


Pub- 
189 West 39th street, 


and Glazing; Sanders and Sanding Devices; Scrapers and Brooms; 
Lubrication; Bearing Practice; (Current-Collecting Devices; 
Motors and Gearing; Control, Circuit-Breakers, Controllers, Re- 
sistances and General Tests; Heating, Lighting, Signs and Sig- 
nals; Welding, Shop Tools, Storage, etc.; Instruction Prints and 
Tables for Shopmen. 

Many illustrations and working drawings are presented, and 
the methods described are such as require little costly appa- 
ratus. 


HLEMENTARY MAGNETISM AND BUECTRICITY. By Cyril 
M. Jansky, Associate Professor of Electrical Engineering at Uni- 
versity of Wisconsin. Published by McGraw-Hill Book Company, 
229 West 39th street, New York. 206 pages. Price, $1.50. 

This work has been prepared primarily for the use of elec- 
trical men who have some practical experience with electrical 
equipment, but a limited knowledge of engineering mathematics 
and theory. It is also adapted to the needs of students, the ma- 
terial on any subject being supplemented by experiments and 
practical examples. The work has been used in correspondence 
instruction by the extension division of the University of Wis- 
econsin and found most practical. It is well illustrated and clearly 
written. 

(BLECTRIC TOY MAKING. By Prof. T. O’Conor Sloane. 
Published by Norman W. Henley Publishing Company, 1382 Nas- 
sau street, New York City. 206 pages. Price, $1.00. 

‘This work tells how to make electrical toys at home, such as 
motors, dynamos and instruments in general and is designed to 
bring within the reach of young and old the manufacture of genu- 
ine and useful electrical appliances. The work is especially de- 
signed for amateurs and young folks. Thousands of our young 
people are daily experimenting and busily engaged in making 
electrical toys and apparatus of various kinds. The present work 
is just what is wanted to give the much-needed information in a 
plain, practical manner, with illustrations to make easy the car- 
rying out of the work. 


ELECTRIC MOTORS—Their action, control and application, by 
Francis B. Crocker and Morton Arendt. Second edition revised and 


enlarged. 800 pages. Price $2.50. Published by D. Van Norstrand 
Co., New York. 


The first edition of this work was published in 1910 and took 
up the design and construction of motors from the standpoint of 
operation. While the material was based upon lectures on motors 
and their application, given at Columbia University, the authors 
discussed motor operation in such a practical way that the book 
was at once recognized as something more than a mere text book 
of theory, and consequently has had a large sale among engineers 
and operators of electrical apparatus. The new edition has carried 
out the original idea still further and the volume in its present form 
is one of the most valuable of handbooks yet published on the 
subject. It contains much new and useful information on starting 
box calculations for direct and alternating current motors as well 
as a thorough discussion on power requirements of various tools. 


FURNACE EFFICIENOY, by James Peebles. Published by J. 
G. Branch Publishing Co., Chicago, Ill. 148 pages; Price $1.00. 

This is a small volume that discusses largely devices now on 
the market and designed to secure greater economy from burning 
coal in power plant furnaces. 


HOW TO MAKE A TRANSFORMER FOR LOW PRESSURES, 
by Prof. F. E. Austin. Price 75 cents. 

While this small book contains only 14 pages, the material pre- 
sented gives in detail the necessary instructions and calculations to 


build a transformer at small cost. The book can be secured by 
writing the author at 11 South Park, Hanover, N. H. 


ELECTRICIAN’S WIRING MANUAL, by Frank F. Sengstock, 


Electrical Inspector Chicago Board of Fire Underwriters. Published 
by Popular Electricity Publishing Co., Chicago, Il. 400 illustra- 


tions. Price $1.50. 

This volume contains well arranged, practical information and 
data referring to light, power and wireless installations. The infor- 
mation has to do almost entirely with interior work. The discus- 
sion on estimating is well presented and alone is worth the price of 
the entire work to electrical contractors and those of little experience 
in cost of standard construction requirements. 

HOW TO BUILD UP FURNACE BFFICINNCY. By Jos. W. 
Hays, combustion engineer. Published by himself at Rogers 
Park, Chicago, Ill. 126 pages. Price, $1.00 with paper cover. 

(The best short description of this work could be aptly ex- 
pressed by the one statement that it is a most delightful presenta- 
tion of the horse sense necessary to operate a boiler, The writer 
possegses a breezy style, and whether you are the man who buys 
the coal and pays the men who use it, or the man who fires the 
coal and wastes it, you will not mistake when the author is talk- 
ing to you and when to the other fellow. If any man can read 
this book and feel, when he has finished it, that he has learned 
nothing, then he had better do as the author advises—namely, 
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tie a can to himself and ask someone to send him south of the 
Rio Grande, into the “manana country,” to ‘herd with the 
Greasers. It would pay every manager of a works where coal is a 
burned a handsome profit to secure a copy of this book, read it In every display we produce th 
himself, and then hand it to the boiler room foreman. If it does 
not cause him to sit up and take notice, then it’s a suré sign that 


Something is wrong in the boiler room, and the first thing to do 
is to fire this boiler room foreman and treat the new ones in F Me Gs i 
the same way until one is found that makes the pages of this 


book so dirty that the print cannot be read. Such a man has the 
stuff in him that will cause him to burn coal and make steam at 
the least possible cost—and for this you will be out just $1.00, 


the price of the book. D H.8 
ELECTRIC LIGHT ACCOUNTS AND THEIR SIGNIFICANCE. Stands out strong 
by H. M. Edwards. Published by McGraw-Hill Book Company, New 
and makes 


York. Leather binding. 155 pages. Price $2.00. 
This work is written by one who for a number of years has 
held the position of auditor of the New York Edison Company and 


served on the accounting committee of the National Electric Light 
association. The material does not deal especially with the details 
of the system followed by the New York Edison Company but takes : 


up the entire subject of central station accounting in such a way 
as to explain in considerable detail the essential features of ac- 
counting essential to the business of generating and selling light 
and power. 

AN EXPENSIVE EXPERIMENT, by Reginald Pelham Bolton. ° 
Published by the Baker and Taylor Company, New York. Price Call on us for designs. 
$2.00. 

Everyone interested in the progress of public utilities has 
probably heard or read during the past two years some glaring 


statements of the accomplishments of government speculation in ee 

the waterpower business in Canada, such stateement in most cases Greenwood Advertising Co. 
being seemingly clothed with authority. We have quoted such 
statements in these columns and in this issue will be found some 

interesting comment on them. The subject is one on which 

thinking engineers have been glad to get all possible information G d Ad C W . 
and the work mentioned here is one that cannot be ignored, first reenwoo V. 0. estern) 
on account of its nature and second on account of the significant 


data presented. 

In a book of some 280 pages, Mr. Bolton gives a sane presen- 7 ip 
tation of the conditions under which the Hydroelectric Power Knoxville, Tenn. Los Angeles, Cal 
Commission of Ontario was born and the ideas of those re- 
sponsible for its creation. He explains what the commission has 
tried to do and what it has actually done, why it has not done 
what in many cases has been claimed and the results of its com- 
petition with existing utilities. Last and most important he 
shows the way out of the tangle, for indeed he shows it as such. 
Mr. Bolton is a man, who on account of years of engineering 
practice and study of financial and economic questions, is cap- 
able of viewing the conditions in Canada in the proper way and 
in giving his interpretation of these conditions has fortified him- 
self with a mass of data from official publcations that makes 
his statements non-refntable. He makes it plain that govern- 
mental speculation and competition in the electrical industry 
by which the money of citizens and taxpayers is expended, is in 
the main an ill-considered and ill-informed scheme formulated by 
radical and interested politicians under the guise of advocates 


f rvation. 
: This tae that should be in the hands of every central MOORE MAGNET WIRE 
< 


station man selling electric service and such aone can do 
every customer and citizen a good service in the conservation of 


his income by putting this book into his hands. Dans: 
THE SIMPLEX MANUAL. Published by Simplex Wire and *» 

a ee WEATHER “ROOF WIRE 
The 1914 edition of the Simplex Manual has appeared greatly 


enlarged and containing much new information and additional 

tables of use and value for electrical workers. A copy is é V W 

furnished to those interested without charge. RUBBER CO ERED IRE 
HANDBOOK ON NATIONAL METAL MOLDING. This is the 

title of a 96-page booklet just issued by the National Metal Molding : 

Company, of Pittsburgh, Pa., listing and describing metal molding 

fittings, their assembly and installation. The book has been pre- RED F. MOORE 

pared for the man on the job and furnishes such information as will 

enable him to make the best possible use of metal molding. In ad- 

- 3 ; : SB. a e 

dition to the information on fittings, numerous installation sugges- 200 N. Third Street 

tions are given together with pictures of installations showing a 


wide range of application. Every electric contractor should have PHILADELPHIA 


a copy and can secure same without charge by addressing the 


coinpany. 

REPORT OF TRANSIT COMMISSIONER, CITY OF PHILA- SOUTHERN AGENTS: 
DELPHIA. By A. Merritt Taylor, Transit Commissioner with Ford MATTHEWS ELECTRIC & SUPPLY CO. 
Bacon and Davis, consulting engineers. In two volumes with 69 3 N. 20th St.. Birmingh Al , 
maps and plans. ‘ Me a a ee an 

This work presents a complete and exhaustive investigation of CHATTANOOGA ARMATURE WORKS, 
a ‘a Philadelphia, including a system of subway and elevated Chattanooga, Tenn. 
railroads. An important feature of the work is the fund of infor- 
mation presented in maps and plans covering not only Philadelphia Pemessea is? a me 

mp St., New Orleans, Z 


but such cities as New York, Chicago and Boston. 
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Lighting Legislation for Visual Safety. 

In considering the various elements of factory and work- 
room illumination, and the disregard frequently found for 
the features that govern the proper arrangements both for 
daylight and artificial light, the importance of correct and 
adequate legislative action for the uniform regulation of 
such installations is apparent. The illumination values of 
daylight are frequently in excess of that which can be used 
in comfort for working purposes, and often with no means 
provided for its correction; on the other hand, artificial 
lighting conditions and capacities are found in varying con- 
trast, economical reasons sometimes reducing to a minimum 
the lighting values actually required. 

Just as there has come a requirement for efficient public 
utility jurisdiction, specific laws are now needed to control 
the general phases of industrial lighting—laws that will es- 
tablish proper and approved standards of practice for 
visual safety and tend towards wide betterment and indi- 
vidual welfare in industrial occupations. That no impor- 
tant step has been yet made in this direction is empha- 
sized by F\. Laurent Godinez, a lighting specialist, in a re- 
cent address before the Hudson County (New Jersey) 
Medical Society, when he showed that of eleven states now 
mentioning this subject in their general factory and labor 
laws, mone carry any specific provisions to render such 
clauses of practical value. 

The state of Connecticut provides that factories be well 
lighted, and that colored and corrugated windows may be 
removed if found injurious to the eyes. Illinois requires 
halls, stairways, ete., to have lights burning whenever the 
building is in service. Maryland stipulates that factories 
be well and sufficiently lighted, and Michigan requires 
foundries to be well lighted throughout working hours, with 
further provision that grinding and polishing cannot be 
done in basements unless sufficient light, heat and ventila- 
tion are evidenced, and such as may be prescribed by the 
factory inspector. In Ohio, Missouri, New Jersey and 
Rhode Island the Commissioner of Labor or inspector is au- 
thorized to give notice of alterations necessary where lignt- 
ing, heating, ventilating or sanitary arrangements are con- 
sidered dangerous to health. New York and Oklahoma re- 
quire work-rooms, ‘halls and stairways leading to them to 
be properly lighted, and Pennsylvania, with similar re- 
quirements, has additional provisions giving the inspector 
power to direct alterations where lighting arrangement is 
not sufficient. ‘A more positive stipulation in these laws 
would bring more positive and noticeable results. Generali- 
ties have no place in such regulations, and should be super- 
seded by specific requirements, and all authorized provisions 
rigidly enforced. 

In regard to visual safety and what constitutes such, a 
statement by Dr. Ellice M. Alger, the well-known opthal- 
mogist, that the general impression that a room which is 
best lighted is most lighted is a great mistake, supports 
the contention that the eye accustomed to a mellow, yellow 
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light at night is often subjected to too startling a contrast 
in changing to a glaring white light, which accordingly ex- 
ceeds a limit of safety. ‘Too intense light, Dr. Alger main- 
tains, decomposes the visual purple of the retina faster than 
it ean be replaced, and leaves a condition of retinal ex- 
haustion. Likewise, it may be said to compel a constant 
extreme muscular contraction of the pupil in an effort to 
exclude light, which is both fatiguing and painful. 

Lighting specialists have agreed that the values of from 
0.1 to 5 candle power per square inch constitute the mini- 
mum and maximum range of safety for the eye, and by the 
following table Mr. Godinez shows the comparison of va- 
rious lights with relation to their visual safety: 

Candle Power 


Source of Light. Per Sq. Inch. 


Candless,.:2 23n\6 Ree Oe ose a= 4 
Oil Lamp «ver oe eee ee ere 3- 8 
Gas Plame con eee ert eae 3- 8 
Gas Man tletie a: ncrereie cee oie cies secs 20=) 00 


Electric Lamp (Carbon Filament)... 375- 400 
Electric Lamp (Tungsten Filament) .1,000-1,500 

Safe limit of brightness for the eye................ 5 

The increase in source of brillianey up to the present 
day and the advent of the perfected high-powered electric 
hight have been gradual, with an excess in safety limit ac- 
cording to scientific tests and deductions of 200, under 
customary conditions, as noted in the maximum of the 
above table. ‘The frosting of lamps diminishes the glare 
without any material waste of useful light or shortening of 
the burning life, and should be strongly recommended, as 
it affords great relief to the eye. As to lighting arrange- 
ment, direct glare should be eliminated as far as possible 
with a consideration of greatest efficiency and economy and 
observance of physiological laws. Interest has, fortunately, 
turned in this direction very recently, and if all who have 
occasion to specify and install lighting equipment are care- 
fully watching the trend of affairs in standards of good 
lighting, it is certain a most interesting evolution is to take 
place. ‘This is a matter in which all who read should he 
interested. 


The War and Central Station Industry. 

With three months of modern warfare in Europe now 
becoming history, those who have made a study of the 
effects of the conflict on American industries begin to talk 
in a somewhat less speculative tone. As regards the cen- 
tral station industry, we quote a most optimistic comment 
by no less authority than Secretary T. C. Martin of the 
National Electrie Light Association, in the association’s 
official organ. He says: 

“On the whole, widespread inquiry would indicate that 
the central station has been holding its own remarkably, 
even gaining a percentage. After all, this is what we are 
entitled to expect, for while any reasonable and’ whole- 
some reduction of operating expenses can be readily put 
in force, the wonderful diversity factor of our industry 
and the great opportunities still lying before it at the 
other end of the sales spectrum, of delivering great quan- 
tities of energy in bulk, place us as an industry in a posi- 
tion of exceptional advantage. The one serious “crimp” 
put into us is the difficulty in securing new eapital for 
extensions; but we are not to blame if the destructive 
instead of the constructive forces of the world are momen- 


It is for us to be conservative, 
patient, but courageous. We are of the future much more 
than of the past and the future is with us. The one main, 
ereat thing is to maintain efficiency and serve the public 
better than ever. 

“The unparalleled situation develops or reveals the fact 
as to our extraordinarily slight dependence as an industry 
on foreign supplies. Some of the goods we secured were 
of high quality, and we would still be glad to have them, 
but the business goes along without them, and manufaet- 
urers here will be spurred on to replace them, if not ob- 
tainable from abroad. Our electrical export trade is likely 
to be much larger than ever, for in markets involved in 
war we sold very little, and all the neutral markets are 
more than ever subject to our ability and enterprise. 

“An export trade which reached barely 10 per cent of 
the estimated and authentic output of electrical goods in 
this country of $250,000,000 should at least be doubled; 
and with such larger output of domestic goods there should 
assumably go a reduction in price all around to consumers 
in this country, central stations being in the front rank of 
buyers of all such material, apparatus and supplies. The 
development of such a situation under unprecedented con- 
ditions will certainly be watched with the keenest interest 
by us all. Meantime we shall all hope, wish and pray for 
the return of world peace.” 

Another view of the situation, namely from the extension 
and new construction viewpoint, was ably summed up by 
Mr. Charles W. Black, president of the American Electric 
Railway Association, in his address at the Atlantic City 
convention early last month. Mr. Black said: 

“The European war has, of course, very largely in- 
creased the difficulties of securing fresh capital, as is viy- 
idly illustrated by the fact that the City of New York 
recently was obliged to pay 6 per cent for money obtained 
on notes exempt from many forms of taxation and to run 
for from one to three years. 

“We are still a debtor nation. If there was any doubt 
upon this subject, it surely has been dispelled by the recent 
course of exchange on London. The money centers of 
Europe have in the past absorbed vast quantities of our 
publie service securities, but these markets have now been 
absolutely eut off, and it is hardly probable that they will 
again be available for a long time to come. This means 
that we must depend on American capital for future devel- 
opment, but it will take more than the possibility of an 
8 per cent return to secure this capital, especially under 
the conditions of junior financing, which must be resorted 
to in many instances. Our task is to convince the public 
and the commissions that these are real facts, not theories, 
and that, until they are recognized, no further development 
is possible.” 


tarily in the ascendant. 


The total mileage of street car lines in the United King- 
dom, with its population of 45,000,000, is equal to approxi- 
mately the mileage of the State of New York or Pennsylva- 
nia (not both, but one of these states), with population of 
9,113,000 and 7,665,000, respectively. From the top of any 


‘of the high buildings in New York an observer may cast 


his eye over an area lying almost at his feet (Manhattan, 
Brooklyn, Westchester, and the New Jersey suburbs), with 
a population of 6,500,000, that is served by 50 per cent 
more unit electric cars than are to be found in the whole 
of the United Kingdom. 
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Rebuilding of Hot Springs Ark., Light And 
Railway P Property 


BY S. F. ALLEN, OF GAUTHIER, ALLEN & JONES, ENGINEERS, MINNEAPOLIS, 


MINN., FORMERLY ELECTRICAL ENGINEER OF 


FEDERAL LIGHT AND TRACTION CO. 


Section 1. Methods Used to Restore Service in Hot 
Springs (Ark.) After Complete Destruction 
of Plant by Fire. 

HEN fire swept Hot Springs, Ark., on the evening 

of September 5th, 1913, destroying forty city blocks 
with an estimated loss of $5,500,000, the generating plant 
and offices of the Citizens Electric Company were wrecked. 
The Federal Light & Traction Co., of New York controls and 
operates the public utility companies of Hot Springs which 
consist of the Citizens Electric Company, the Consumers 
Gas Company, the Hot Springs Water Company and the 
Hot Springs Street Railway Company. The Citizens Elec- 
trie Company furnishes all the electric light, power and 
commercial service in the city, and power to the street car 
company. In the fire, the generating station and offices 
_of the company, also the distribution system in the fire 
swept district were entirely destroyed. The street railway 
company suffered materially through the loss of overhead 
construction, in having ten blocks of its trolley system de- 


the local management for the quick action taken to relieve 
the erippled property. 

As soon as word was received in New York that the 
plant of the Citizens Electrie Co. was destroyed, W. A. 
Haller started South and while enroute to Hot Springs, 
Ark., notified the heads and foremen of the construction 
organizations scattered in Colorado and New Mexico, to 
report at once in Hot Springs, so that within forty-eight 
hours after the fire a full force of well organized workmen 
under the head of competent engineers and foremen were 
busy clearing away the debris from the car tracks, over- 
head and distribution lines and the power house ruins so 
as to ascertain how badly the power house and other equip- 
ment had suffered from the havoe brought on by the fire. 
As soon as gangs of men had cleared away the street car 
tracks, horses and mules were hired and hitched to the old 
lightweight street cars which had been kept in the ear barns 
as relics of old days and were not too heavy for them to 
pull. As the company had only a few light-weight cars 


‘| 


Fig. 1. 


RESTORING SERVICE 

At the time of the fire, the Federal Light & Traction Co. 
was extensively engaged on some reconstruction work at 
their Southwestern properties, and had an efficient engin- 
eering and construction organization which was called upon 
to take care of the work of rebuilding the property under 
the personal supervision of Mr. W. A. Haller, general 
superintendent and chief engineer. Great credit is due him 
as well as the Federal Light & Traction Co’s officials and 


Ruins or Enerne Room at Hot Sprines, ARK., 
stroyed or badly damaged, but no street cars were dam- 
aged owing to the fact that the car barns were located away 
from the burned district. 


AND TEMPORARY STRUCTURE TO RESTORE SERVICE. 

that could be drawn by horses or mules, Mr. 8. EK. Dillon, 
the Gen. Mer., put into service, automobiles, delivery carts, 
tally-hos, buggies and anything that people could ride in. 
The mule drawn street cars attracted considerable attention 
and recalled the first days of the coming of the street rail- 
way but the company won additional friends by its splen- 
did efforts to give people an opportunity to reach the center 
of the city from the outlying districts. The fare remained 
at five cents though it cost the company much more to haul 
the passengers. 

While engineers were busy checking up the extent of 


the damaged over-head and distributing lines, transformers, 
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meters, ete., estimates were being prepared covering the 
work of rehabilitating the property and rush orders were 
sent out to the nearest supply houses to express from the 
nearest stock the necessary over-head line material that 
was needed to start the rebuilding of the feeder system and 
keep busy a large force of lmemen that had already started 
the work of digging holes to replace the poles damaged 
or burned during the conflagration. 

Large crews of linemen were put to work night and day 
cleaning up the fire district, and one of the first steps taken 
by the company to relieve the lighting situation in the 
business and congested districts was to put a erew of line- 
men connecting up some old railway feeders to some of the 
local isolated plants in the city so as to permit feeding a 
part of the business district and hotels and relieve tempo- 
rarily the lighting situation. As a precaution the company 
detailed a man to see that no one of the fortunates, having 
electric light from this source, would turn on more lights 
than was absolutely necessary 

Practically all of the electric elevator service, which 
was 500 volt D. C. before the fire, was out of commission, 
and many of the patients who were taking the baths at 
the Springs depended almost entirely on this elevator serv- 
ice in their hotels. To relieve this situation, one of the 
boilers at the burned power house was put into shape, 
the piping repaired and gone over. This boiler was put 
in operation under reduced pressure so as to furnish steam 
for a 85 K. W. direct connected exciter unit which was 
expressed from the Springfield, Mo., property. A 500 
volt motor was secured locally and belted to the fly-wheel 
of this steam driven exciter set and used as a 500 volt 
generator to supply elevator service and relieve somewhat, 
the elevator situation in the hotels. 

The power plant and office building constructed of brick 
and wood with tar and gravel roofing, was an easy prey 


] 
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Fig. 2. Destruction IN Borer Room or SrarTIon. 
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ENGINE Room Sipe or New SratTion SHOWING 
JuNCTION TOWER FOR OvuTGcoInG Linrs IN REAR. 


for the flames. It was practically a complete loss after the 
fire had once swept through the buildings. The boiler 
room equipment which consisted of Sterling boilers 
equipped with Jones underfeed stokers, boiler feed pumps, 
heaters, ete., was under a large mass of debris after the 
roof structure had fallen in. Two of the steel stacks, the 
breechings and most of the high pressure and feed water - 
piping were down and covered with burned material, how- 
ever 5—250 horsepower boilers were worth overhauling. 

A thorough and careful examination of the power house 
ruins revealed the fact that all machines were burned so 
that only a 1250 Kw. General Electric turbo-generator 
and a small Bullock exciter set was worth repairmg. The 
frames of the motor generators, reciprocating engine tur- 
bine units and rotaries were so warped and cracked from 
the intense heat that it was out of the question to repair 
or rewind any of the equipment with the exception of the 
1250 Kw. turbo-generating unit mentioned, so that the bal- 
ance was junked. 

This 1250 Kw. turbo-generator saved, exhausted into 
a No. 13 Westinghouse Leblane condensing equipment 
which, being located in the engine room basement, suffered 
least from the fire although badly damaged. Work of 
putting it into shape was immediately started. All the 
small mechanism and operating levers on the turbine were 
burned off or broken when the roof fell in, but the bearings 
were intact except the babbitt in the outboard generator 
bearing which was melted out. The fire had swept through 
the armature coils which were so badly damaged that the 
armature had to be rewound. Winding materials for the 
generator and extra parts for the steam end of the turbine 
were expressed from Schenectady, and as soon as the 
material was received, three crews of winders on an eight 
hour shift were put to work night and day so as to permit 
armature rewinding work in record time. The damaged 
parts of the generator field were also repaired while the 
rewinding of the armature was in progress. As the oil 
was burned in the oil piping and chambers, all the oil 
piping was replaced, the oil chambers thoroughly cleaned 
and temporary repair parts made locally to replace the 
burned mechanism. Springs were retempered on the job 
and used again. 

The work of rewinding the armature of the 1250 Kw. 
turbine was completed in the afternoon of the 20th of 
September, and four hours after the job was finished, the 
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field was replaced, the machine run up to speed and the 
generator dried out. Additional boilers were overhauled 
making three boilers ready to furnish steam for the tur- 
bine as soon as it was ready to be put into commission. 
After the condensing equipment, which consisted of the 
condenser body and steam driven air and circulating pump 
had been uncovered from the debris, that had fallen into 
the basement, it was found to be the only equipment that 
did not suffer materially from the heat with the exception 
of the babbitted bearings, which were soon put into shape 
They were rebabbitted on the job, and after a 
cleaning up and a replacing of the air, pressure and vac- 


again. 


uum gauges, the equipment was ready for operation. 

A temporary frame building covered with corrugated 
galvanized iron was erected over the turbine so as to permit 
rewinding operations during the bad rain which followed 
the fire, and was made large enough to later accommodate 
a new four panel switchboard, exciter set and a 300 Kw. 
This building 
was used as a temporary power house structure until such 
time as a new generating station, plans for which were 
Mean- 
time, a four panel switchboard was expressed from the 
Albuquerke property, erected and connected in record tine, 
as the old switchboard was a complete loss. 

The overhead distribution system was in a tangled mess, 
but the work of rebuilding same was soon systematized, 
and a great deal of credit is due to the local force in get- 
ting it straightened out in short time without any mishap. 
Wires that were formerly secondaries were cleaned and 
changed to primaries, others that were 3-phase feeders 
were branched out and used as railway feeders. The whole 
distribution system was finally rebuilt for a three-phase 
power system and a 110-220 volt lighting system, but tem- 
porary lines were strung and made ready for distribution 
about the same time that the work of rewinding the arma- 
ture of the turbo-generator was finished. 

During the afternoon of September 20th, or exactly 
fifteen days after the fire destroyed the property, the 1250 
Kw. turbine was ready for service, and with the distribu- 


motor generator set for railway service. 


already under way, would be ready for operation. 


tion system put in shape the resumption of the lighting 
and commercial service was permitted, and the people of 
Hot Springs were thanking the company for their efforts 
in restoring service in spite of great handicaps. With 
the temporary power house in operation, steps were taken 
to prepare for the resumption of the street car service 
as soon as a motor generator set, which had been ordered 
from the General Electric Co., would arrive. On the 
afternoon of September 24th, this new 300 Kw. 2300-550 
volt machine arrived in the Hot Springs railroad yards, 
located three blocks from the power house. A crew of 
experienced riggers were ready for the unloading and the 
machine was unloaded, brought up to the power house and 
connected up in the course of the night. The first car left 
the barn at 6 A. M. on the morning of the 25th, and elec- 
trie street railway operation, which had been discontinued 
after the fire for lack of power, was resumed. 

Electric street lighting was made possible the following 
night, after two G. I. 8S. C. are light transformers had 
arrived in Hot Springs. These were shipped from some 
other property without any oil, but with the idea of re-estab- 
lishing’ street lighting at the earliest possible moment, the 
transformers were connected without using the tanks and 
desk fans used to cool the transformers. 
driven Bullock exciter was thoroughly gone over, rebab- 
bitted, rewound and made ready for operation so as to 
have an extra exciter set available for emergency. 

The temporary work done to the equipment, overhead 
lines, ete., while done in record time, proved to be entirely 
satisfactory and no trouble whatsoever was experienced 
with it later. The repaired turbine operated continuously 
from September 20th to January Ist, 1914, at which time 
the new generating station, which has been built outside 
the city limits, was put in regular operation. Though the 
work of reconstruction was extremely hazardous, there 
were no accidents that entailed serious injury to the work- 
men or to the machinery, and the only delays experienced 
were in getting material for the work on hand. 


A small steam 


Section 2 of this article will take up details of the new 
station constructed in record time. 


A Practical Discussion of Induction Motor 
Characteristics 


BY H. G. DAVIS, E.E. 


N the uses to which induction motors are subjected at 
On account 
of its nature, the induction motor is a constant speed ma- 
chine and while simple in construction and completed form, 
its electrical characteristics are not thoroughly understood 
in most eases. This condition often leads to a wrong idea 
as to the size of motor to be used as well as to the uses 
to which a given motor ean be subjected. <A better under- 
standing of the relation of the quantities of torque at 
starting, running torque, maximum or pull out torque, 
to efficiency and power factor as well as to the mechanical 
characteristics of the machine would lead to more satisfac- 
tion among the users of the machine, especially in cases 
where a competent engineer is not available to give advice 


the present time, the demands are various. 


in the selection of the motor. These points the writer 
will take up in this article and those that follow. 
From the users point of view, the motor must give 
continuity of operation in its required cycle and must be 
able to stand a certain addition in load without overheat- 
ing and must be able to stand certain variation in voltage 
without dropping out of step. There are, generally speak- 
ing, two general uses of the induction motor which require 
entirely different considerations. In one class of service, 
the motor starts under light load or under no load at all 
and after it has come up to speed the load is applied 
gradually until a value is reached which is steady for most 
of the time and which is exceeded for only short periods. 
This class of work will require a motor whose size can be 
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determined so that it will be working at its best efficiency 
and power factor. Some motors for this class of service 
may drive line shafting and will perhaps have a heavy 
statie load at starting. This will require a starting torque, 
perhaps double the required full load running torque of 
the motor. Under this condition, to limit the current at 
starting, a type of motor would be required perhaps with 
features for additional starting torque so that the current 
demand at starting would be limited. This additional 
starting torque for the current permissable, perhaps limit- 
ed by the company supplying the power, can be obtained 
by additional resistance in the rotor. However, if this re- 
sistance is permanent, additional losses will be caused under 
the normal operation. Thus, for efficiency, this torque at 
starting should be obtained by an auxiliary feature which 
removes the resistance when the motor has reached full 
speed. Thus the motor can be designed for sufficient tor- 
que at full load and have the best permissable efficiency. 

Under the second elass of induction motors, we find 
those which are used where the torque varies and the motor 
is subjected to sudden increase in torque for short periods 
only. The period of load is thus fluctuating and the torque 
demands are very high. In this case high starting torque 
and high maximum output are required. 

Tt can be seen that these two classes of use require dif- 
ferent electrical characteristics and different mechanical 
features in motors. In considering the capital invested in 
relation to the eost of power to give satisfactory service, 
each installation would require consideration of detail pe- 
culiar to the individual service of the particular installation. 
A consideration of the electrical features of the induction 
motor will lead to a better understanding of the applica- 
tion to any particular service and to a better idea of what 
a given motor will do. 

The induction motor is essentially a two-coil transform- 
er. The voltage is impressed on one coil (the stationary 
winding’) while induced current flows in the other coil (the 
revolving winding’) or rotor of the machine. The tendency 
of the rotor to turn is produced by the reaction of the 
induced currents in the seeondary or rotor winding upon 
the magnetism produced in the stator by the impressed 
voltage. This tendeney to turn is the torque which is 
exerted on the pulley of the motor and is in turn the 
pull of the belt which transmits the power of the motor 
or the torque transmitted to the gear when the motor is 
geared. This torque is expressed in lbs. at one foot radius 
as the turning effect or moment which is exerted by a lever 
one foot long with the given number of lbs. on the end 
of the lever and acting at right angles to the lever. The 
reason for the turning of the rotor is that the field magne- 
itism or the magnetism in the stator produced by the ap- 
plied voltage revolves around the periphery of the stator 
or is, in other words, a revolving field. At any given 
point on the air gap, the field magnetie density will rise 
to a maximum in one direction and then decrease to zero 
again, rising to a maximum in the other direction. This 
-eycle will be repeated as many times per second as the fre- 
queney of the impressed voltage. The time of the maximum 
values of magnetism for successive points on the air gap 
-will differ, but successive points will reach their values in 
order so that the effect is that of a wave of magnetism 
going around the periphery. This revolving field of mag- 
netism is produced in all polyphase motors so that the 
tendeney to turn or the tendency of the armature coil to 


follow the wave ofmagnetism of the stator is always pres- 
ent. Thus the self starting properties of the polyphase 
induction motor are explained. . 

The single-phase induction motor does not have a re- 
volving field but a pulsating field. Hence until the single 
phase motor starts, there is no torque exerted on the rotor 
and there is no tendency to turn. This is the greatest 
defect of the single-phase motor. Some kind of phase 
spliting device is usually adapted to give torque at start- 
ing. It is not customary to start a straight single-phase 
motor under load. The production of the revolving field 
of magnetism is due to the winding arrangement of the 
polyphase induction motor. 

As stated above, the magnetism in the field of an in- 
duction motor at a given point will start from a given 
value and reach a maximum in one direction, then de- 
erease to zero and rise to a maximum in the other direc- 
tion, after which it will drop to zero and repeat the eycle. 
This eyele will be repeated as many times per second 
as there are cycles per second of the applied voltage. 
Thus the eycle of magnetism of any given point of the stator 
will be repeated 60 times per second for 60 cycle alter- 
nating current and 25 times per second for 25 eycle alter- 
nating current. Again the wave length of the magnetic 
wave is two poles, that is, the distance between points of 
equal magnetism in density and direction, is the distance 
covered by two poles. The sketch in Fig. 1 shows the 
meaning of this. The poles are shown in Fig. 1 as definite 
poles, while the poles of the induction motor are not me- 
chanical projections as on a direct current machine but are 
formed magnetically by the arrangement of the winding. 
Since the time in seconds between successive maximum 
values in the same direction is (1.0 divided by the fre- 
quency) per second, and the wave length or distance be- 
tween corresponding wave points is the distance across 
two poles, the speed of a point on the rotor or the time 
required to go from the center of one pole to the center 
of the next pole of the same polarity (a distance of two 
pole widths) is (1 ~ f) seconds where (f) is the frequency 
and the motor is running at synchronous speed or at the 
speed when the armature coil is following in synchronism 
with the wave of magnetism. 

If the stator has two poles covering the whole periphery, 


the armature will make a complete revolution in (1 — f) 
seconds or (f) revolutions per second. For four poles the 
time required for a complete revolution will be (2 — f) 


seconds or the number of revolutions will be (f ~ 2). In 
general let (f) equal frequency of impressed voltage in 
cycles per second; (p) equal number of poles of stator. 
Then the time required to pass any two poles equals (1 ~ 
f) seconds, and the time required to pass the total number 
of poles or (p) is (p + 2f) seconds. Since the time to 
pass (p) poles is the time of one revolution, the number 
of revolutions per second is the reciprocal of the time of one 
revolution or (2f ~ p). 

Since the speed of induction motors is given in revolu- 
tions per minute we have: 

Rpm. — (60 * 2f) = p. 

Thus we can determine one-quantity when we know the 
We may have a given frequency and desire a 
certain speed on the motor. From the above equation we 
can determine the number of poles. This equation refers 
to synchronous speed only. At no load the motor runs a 
fraction of one per cent below synchronism and as the load 


other two. 
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Fie. 1. 


SHowinc Macnetic Potes ForMED BY STATOR 
WINDING oF INDUCTION Moror. 


The 
amount of decrease in speed is called slip and is expressed 


is increased the motor lowers its speed somewhat. 


in percent of synchronous speed as in the above equation. 
Slip or the decrease in speed below synchronism ex- 
pressed in per cent of synchronous speed is due to the 
As stated 
before, torque is the reaction of the rotor current on the 
field magnetism which revolves. 


necessity for torque in making the motor turn. 


The field magnetism for 
constant voltage on the machine is practically a constant 
so that to vary the torque, the current in the rotor has 
to vary. In order to do this the speed of the rotor relative 
to the revolving field (magnetic) must change for any de- 
sired change in torque. Thus as a load increases, the torque 
must increase and the rotor has to slip in speed so that a 
greater induced current flows in the rotor. At standstill, 
with voltage impressed on the stator, the greatest voltage is 
induced in the rotor bars and hence the greatest current 
will flow, assuming a squirrel cage rotor or a rotor in 
which the resistance remained unchanged on starting. Tor- 
que is produced to start the motor and the motor increases 
its speed until it reaches a speed within a fraction of one 
per cent of synchronous speed. If the motor was driven 
exactly at synchronous speed, the rotor bars would be trav- 
elling around the periphery at the same speed as the re- 
volving magnetic field. Consequently the revolving field 
would not induce any voltage in the rotor and no current 
would flow in the rotor bars. Thus we see that the slip 
must be such that enough current flows in the rotor to pro- 
duce the torque required to drive the motor and balance 
the torque required at the given speed and load. Without 
load the torque is that to balance friction and windage. 

The electrical characteristics of the induction motor are 
determined from the resistance and reactance of the two 
windings together with the slip. For a complete mathe- 
matical discussion of the induction motor see (Steinmetz’s 
A. C. Phenomena). 

As stated above, at no load the motor will run practical- 
ly at synchronism and the power consumed is that neces- 
sary to overcome friction and windage and supply the iron 
loss of the machine. 


If the machine were driven by an- 


other source of power by means of the pulley, the power 
input electrically to the stator would be only the core loss 
to the stator the same as in a transformer, plus a slight /R 
loss due ot the resistance of the winding and the current 
flowing. The current would be the magnetising current 
and the core loss current. Thus when the motor is running 
light, the current is core loss current, plus friction and 
windage current, plus magnetising current. As in a trans- 
former, the magnetising current is watless. A wattmeter 
reading at this speed and under this condition would be the 
sum of the coreloss-watts, friction and windage watts and 
the watts due to the resistance in the primary winding. 
Since the machine is practically at synchronism, there will 
be very little current flowing in the rotor so that the resist- 
ance loss ean be considered as that in the primary only. 

To obtain the values of current and watts as stated 
above, the motor should be run at no load and rated volt- 
age and frequency. Under this condition the motor will 
run almost at synchronism and the losses will be core loss, 
friction and windage, and the slight stator copper losses. 
Under this condition read watts, voltage and current. Re- 
duce the voltage in steps and for each new value of volts 
read watts and current. For all readings, of course, the 
frequency must be held constant. As the voltage is re- 
duced, the watts and current will both decrease. <A point 
is reached finally where, for a slight reduction in voltage, 
the current begins to increase and the motor will fall out 
of step or drop below synchronism. It will be found that, 
at this point, the voltage is a small percent of normal 
voltage and consequently the coreloss will be negligible. 
The watts input represent the watts required to overcome 
friction and windage plus the slight copper loss in the 
stator windings. Thus we can subtract the copper loss in 
the stator windings for the value of current and obtain 
the friction and windage loss of the motor. 

To obtain the resistance of the primary windings, direct 
current can be used. If the value of the direct current is 
(1) and the voltage drop is V, then the resistance between 
phases is (V ~ 1) equals (R) total. If the motor is Y 
connected (R) per phase equals (R) total divided by 2. 
If the motor is delta connected (R) per phase equals (R) 
total times three halves. For two-phase, the resistance be- 
tween lines is the phase resistance. 

The total loss in the primary winding for a given cur- 
rent is: Jor three-phase, 3 times phase current squared 
times the phase resistance. For two-phase, two times the 
phase current squared times the phase resistance. Thus 
for the readings taken on the motor as outlined above, we 
have watts loss in friction and windage and primary resist- 
ance per phase. 

At no load normal volts we have: Watts read = (fric- 
tion and windage watts) + (coreloss watts) + (watts lost 
due to the resistance of the primary). 

We can now obtain the watts core loss at normal volt- 
age. The current at normal voltage no load, equals mag- 
netizing current plus core loss current plus the friction 
and windage current added vectorially. The current to 
supply core loss and friction and windage is in phase with 
the voltage while the magnetizing current is wattless. 

Let (E) equal the voltage per phase of the motor, then 
the value of (E) equals the impressed volts divided by 
1.73 for a Y-connected motor and equals the impressed 
volts for a delta connected and two-phase motor. Let (p) 
equal the number of phases, then: 
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Core loss current per phase (Watts core loss) + 
(p X E). 

Friction and windage current per phase = (Watts F 
& W) = (p xX EB). 

The no load current per phase equals VV [I’mag. + 
(Iel. + Lf&w)] where the values of (1) as given are 
phase values. The no load current as read is total eur- 
rent. The value of no load current per phase is the value 
as read divided by 1.73 for a delta connected motor and 
as read for the Y connected and the two-phase motor. 

From the total no load eurrent as found per phase and 
the core loss and friction and windage current per phase, 
we can determine the magnetizing current per phase. It 
will be noted that all values of losses, current and voltage 
are given in terms per phase. We now have: No load 
current per phase; friction and windage watts per phase; 
core loss watts per phase; friction and windage current per 


phase; core loss current per phase; magnetizing current per 
phase; motor resistance per phase of the stator. 

To obtain the remaining constants of the motor, a test 
must be made at standstill. These constants are (r,) or 
resistance per phase of the secondary winding (x,) or re- 
actance per phase of the primary winding, and (x,) or the 
reactance per phase of the secondary winding. If the motor 
has a wound rotor secondary, the resistance per phase can 
be measured by the same method given for the primary. 
If the motor has a squirrel cage winding then some other 
method must be used. One method is to block the rotor so 
that it cannot move and then put any given current through 
the motor stator. Read current volts and watts input. Un- 
der this condition the watts read are considered to be the 
IR losses in the stator and rotor for the given current. 

Test calculations will be taken up in the next section of 
this article. 


Some Cost Data On Small Out-Door Sub- 


Stations 


BiG LEDS 


T is now generally recognized that the important prob- 

lems involved in serving large sparcely settled districts 
from transmission systems, is one of economy. It involves 
not especially features of transmission or distribution en- 
gineering but the design, selection and installation of such 
apparatus that the cost of same will permit the taking on 
of loads around and less than 150 Kw at a reasonable 
profit. Transmission companies of the South and other 
sections are now installing to meet these conditions, com- 
paratively small capacity sub-stations and supplying small 
demands at various points directly from main high tension 
feeders. To reduce the installation and maintenance costs, 
these sub-stations are as far as possible of standard designs. 
As to mechanical features, the tendency is to use steel 
towers whenever possible, however wood pole structures 
are considered good and installed where conditions demand 
strict economy. In any ease all steel and malleable iron 
parts of outdoor sub-stations are now usually used hot 
galvanized since this process prevents rusting and makes 
possible a longer life than it is possible to secure from plain 
black or painted material. Actual experience has demon- 
strated that it is difficult to paint every part of a high 
tension tower so thoroughly that the exposed parts will not 
rust, especially at points of contact or where angles cross. 
Again if painted equipment is used, it must be painted 
often and in order to paint those parts at the top of the 
station, it is necessary to discontinue service or endanger 
the workmen. 

In what follows some features of out-door sub-station 
design taking up standardization details and costs are 
presented as given in a paper read before the recent con- 
vention of the Indiana Electrie light Association by H. W. 
Young, electrical and designing engineer of the Delta Star 
Electric Company of Chicago. In this discussion the 
author has used a transmission voltage of 33,000-as a basis 
for computing the costs in the tables and curves and makes 
the following recommendations: 

For the large majority of installations, the local distri- 
bution be a 3-phase delta con- 


can accomplished by 


YOUNG. 


nected 2,200 volt system which has several advantages, 
such as permitting the use of standard 2,200 volt trans- 
former at consumer’s premises, freedom from short cireuits 
in case of ground on one phase, ete. Again, in many 
cases, it will be found advisable to operate small power 
loads with two transformers connected in open delta, and 
for such installations the 2,200 volt delta distribution is 
advisable. 
HIGH TENSION LINE COSTS. 

In making up estimates for the installations of outdoor 
sub-stations, the cost of building a high tension line to cover 
a given area must always be considered. The net cost per 
mile of transmission systems varies over a wide range, 
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SIZE OF LINE ——-—- ———--—-----——— APPROXIMATE NET COST PER MIL =~ 
Con- |Size of Ground Wire and Telephone Line No. 10 | Labor and TOTAL COST PER 
ductors} Poles | Poles and Cross Arms , Afisulators and Pins Bayonets Copper Wire Copper Clad Supervision MILE OF LINE 
No. 0 | 35’ 7’ | 42—35’ 7” @ $8.70 ea. 150 Insulators @ $.45 ea. $800 ft. 34” ground and |5400 lbs. @ $.16 Ib.|320 lbs. @ $.1514 lb.| Labor, teaming | Poles and arms.. $490.84 
4—4U’ 7” @ 11.00 ea.| 48 (set of 3) guy wires @ $11.50 per M| 75 Ibs. No. 4 48 brackets -1014 ea.| Supervision |Insulatorsand pins. . 93.90 
2—45’ 7” @ 13.30 ea.| clamp pins @ $.55 ea./48 Bayonets @__ .57ea.|tie @ $.16 Ib.| 96 insulators @ $.041% ea. Ground wire & bayonets. 94.06 
48—Arms @ 1.33 ea. 96 lags.(1"x6”)@ 03 ea Conductors and ties. .. 876.00 
Telephone Line. 62.32 
Total Cost = $499.84 Total Cost = $93.90 Total Cost = $94.06 |Total Cost=$876.00| Total Cost = $62.32 $450.00 Labor and Superv 450.00 
Total Cost... ... $2076.12 
No. 2 | 35’7” | 42—35' 7” @ $8.70 ea.|150 Insulators @ $.45 ea.|5800 ft. 34” ground and’ |3500 Ibs. @ $.16 1b.|320 lbs. @ $.1514 lb. ‘Labor, teaming | Polesandarms... $499.84 
4—40' 7” @ 11.00 ea.| 48 (set of 3) guy wires @ $11.50 per M} 75 Ibs. No. 4 48 brackets -101% ea./Supervision | Insulators and pins. 93.90 


2—45’ 7” @ 13.30 ea. 
48—Arms @ 1.33 ea. 


clamp pins @ $.55 ea.'48 Bayonets @ 


Total Cost= $499.84 Total Cost = $93.90 


No. 0 | 307” | 36—30’ 7” @ $5.50 ea.|150 Insulators @ $.45 ea.|5800 ft. 34” ground and |5400 Ibs. @ $.16 Ib.|320 Ibs. @ $.1514 Ib. 
6—35’ 7” @ 8.70 ea.| 48 (set of 3) guy wires @ $11.50 per M| 75 Ibs. No. 4 48 brackets 10% ea. 
4—40’ 7” @ 11.00 ea.| clamp pins @ $.55 ea.|43 Bayonets @ __.57 ea. |tie @ $.16 Ib.} 96 insulators @ $.041% ea. 


2—45’ 7” @ 13.30 ea. 
48—Arms @ 1.33 ea. 
Total Cost = $384.64 


Total Cost = $93.90 Total Cost = $94.06 


No. 2 | 30’ 7” 


86—30’ 7” @ $5.50 ea.|150 Insulators @ $.45 ea.|5800 ft. 34” ground and 
6—35’ 7” @ 8.70 ea.| 48 (set of 3) guy wires @ $11.50 per M 
4—40’ 7” @ 11.00 ea.| clamp pins @ $.55 ea./48 Bayonets@ __.57 ea. 
2—45’ 7” @ 13.30 ea. 

48—Arms @ 1.33 ea. 


Total Cost = $384.64 Total Cost = $94.06 


Total Cost = $93.90 


.57 ea.|tie 


Total Cost = $94.06}TotalCost = $572.00 


@ $.16 lb.} 96 insulators @ $.0414 ea. 
96 lags (14/x6” © .0314 ea. 


Total Cost = $62.32 


96 lags (14’x6” @ .031 ea. 


Total Cost= $876.00 Total Cost = $62.32 


3500 Ibs. @ $.16 lb./320 lbs. @ $.151% lb. 
75 Ibs. No. 4 48 brackets 10% ea. 
tie @ $.16 Ib.| 96 insulators @ $.041% ea. 


96 lags(14"x6")@.031% ca. 


Total Cost = $572.00 Total Cost = $62.32 


Ground wire & bayonets. 94.06 


Conductors and ties. . 572.00 

Telephone Line.....;... 62.32 

$425.00 Labor and Superv.. 425.00 
$1747.12 

Labor, teaming | Poles and arms $384.64 
Supervision Insulators and pins. . . 93.90 


Labor, teaming 


Supervision 


$400.00 


Ground wire & bayonets. 94.06 
Conductors and ties.... 876.00 


Telephone Line., 62.32 
Labor and Superv 425.00 
$1935.92 
Poles and arms..... . $384.64 
Insulators and pins., . 93.90 


Ground wire & bayonets. 94.06: 


Corductors and ties... 572.00 
Teiephone Line..." ,. 62.32 
Labor and Supery. .... 400.00 

$1606.92 


TRANSMISSION Ling Costs ror 3-PHAsE, 33,000 Votrs OPERATION Usine Type oF PoLe AND Cross ARMS SHOWN IN 
Fic. 1. 


depending upon local conditions, type of construction em- 
ployed, ete. The amount of money to be spent on such 
systems depends largely upon the requirements to be met 
and whether the work is to be regarded as temporary or 
permanent. In many instances the tendency has been to 
adopt rather light construction which cannot be regarded 
as meeting modern requirements, such as reliability, con- 
tinuity of service, and permanent work. 

The costs given in the accompanying table are based 
on Northern Cedar poles (Chicago delivery) and the aver- 
age prices quoted during August, 1914. Line costs are 
more or less variable, depending upon market and labor 
conditions, but the figures given can” be safely used for 
estimating purposes. It will be noted that No. 10 copper- 
clad is specified for the telephone circuits, while many 
companies use No. 12 hard drawn copper. The No. 10 
copper-clad is, however, stronger and will give better serv- 
ice than the smaller wire. Attention is called to the fact 
that the prices given do not include any percentage for 
store-room charges, incidentals, ete. There is always some 
miscellaneous material necessary for transmission lines, the 
cost of which actually enters into the total cost of the line. 
It. is, therefore, good practice to add 5% to the material 
to cover incidentals. 

OUTDOOR SUB-STATION COSTS. 

When considering the use of outdoor sub-station equip- 
ment, one of the first questions to come up is—how much 
will it cost? As a ready reference in making up prelim- 
inary cost estimates, the values in tables 1, 2 and 3 can be 
safely used. These costs are based on normal prices quoted 
during August, 1914. 

The data given in table 1, is graphically shown in curves 
‘A, B and C of Fig. 2. The data given in table 2 is graph- 
ieally shown in curves D and E. A curve for table 3 would 


have the same general characteristics as curves D and E, 
The rapid decrease in cost per kilowatt with increased 
capacity of station is worthy of note. This indicates that 
the original installation should be such that as the load in- 
creases the station capacity can be increased at the least 
possible expense. With the standard control and protective 
equipment now available, it is only necessary to replace 
the original fuses with others of heavier rating, when in- 
creasing the station capacity. 


TABLE 1. NET COST PER K. W. OF OUTDOOR 3-PHASE SUB- 
STATION EQUIPMENT. 
Cost per K. W. 
Transformer cost per K. W. of High 

Station No. of 25 60 Tension Switching 
Capacity Trans. Cycles Cycles and Protective Units 

45 8-15 K. W.....$25200 $20.00 $6.25 

60 3-20 K. W . 20.50 16.50 4.75 

75 3-25 K. W..... 18.00 15.00 3.80 

90 8-300 Kea Weems 0100 13.00 34.10. 

120 3-40 K. W 12.50 10.50 2.50 

150 3-50 K. W 11.00 9.00 2.00 


Net costs in Table 2 include all high tension bus bar 
supports, copper tube bus, high and low tension dead ends 


and a galvanized steel tower with footings. 
TABLE 2. TOTAL NET COST OF STEEL TOWER 3-PHASE 


OUTDOOR SUB-STATION WITH 3 SINGLE PHASE 33,000 / 
2,800 VOLT TRANSFORMERS. 


25 Cycle 60 Oycle 

Station No. of Station Total Station Total 

Capacity Trans. Per K. W. Cost Per K. W. Cost 
45 8-15 K., W.....$35.50 $1,597.00 $30.25 $1,361.00 
60 8-20 K. W..... 28.50 1,710.00 24.50 1,470.00 
75 3-25 K. W..... 24.50 1,837.00 21.50 1,612.00 
90) ) 8-80 KR Wiewiteiee ab O 1,935.00 18.25 1,642.00 
120 38-40 K. W.. 16.75 2,010.00 14.50 1,740.00 
150 8-50 K. W.. 14.25 2,137.00 12.00 1,800.00 
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TABLE 38. TOTAL NET COST OF WOODEN POLE 3-PHASE 
OUTDOOR SUB-STATION, WITH 3 SINGLE PHASE 33,000 / 
2,300 VOLT TRANSFORMERS. 


25 Cycle 60 Cycle 

Station No. of Station Total Station Total 

Capacity Trans. Per K. W. Cost Per K. W. Cost 
45 8-15 K. W.....$34.25 $1,541.00 $29.35 $1,321.00 
60 8-20 K. W..... 27.60 1,656.00 23.55 1,415.00 
75 8-25 K. W..... 23.60 1,774.00 20.65 1,550.00 
90 3-30 Ik: W...... 20.60 1,854.00 17565 1,589.00 
120 8-40 K. W..... 16:20 1,944.00 13.80 1,656.00 
150 3-50 K. W... 13.95 2,092.00 11.90 1,785.00 


The costs in Table 3 are based on the use of four 35 
foot, 8-inch top poles. 

OPEN DELTA INSTALLATION. 

When the original transformer installation consists of 
two units connected in open delta, the station capacity can 
be readily increased by adding a third unit of the same 
type and connecting in closed delta. Where three trans- 
formers were originally used, they can be removed and 
transformers of greater capacity installed—care being tak- 
en in the original installation to see that means are pro- 
vided for readily removing and installing transformers. 

LOCATION OF TRANSFORMERS. 

Central station managers contemplating the use of out- 
door sub-stations frequently request information as to 
whether the transformers should be located on or near the 
ground or at a point higher up. This question can be an- 
swered in several ways, as local conditions always govern. 
Fundamentally, the placing of transformers on platforms 
and considerable distance from the ground involves addi- 
tional expense, especially for large size units. The sub- 
station supporting frames or towers must be heavier than 
if the transformers were on the ground, and in case of 
burn-out it is more difficult to remove or replace a dam- 
aged unit. However, by mounting transformers on a plat- 
form approximately 12 feet from the ground, certain ad- 
vantages are gained. The high tension wiring ean be kept 
up out of the way, fewer high tension bus supports are 
required and the general factor of safety is materially 
ereater than with wiring near the ground. Another ad- 
vantage secured by a platform mounting of approximately 
12 feet, is that it gives sufficient space for a housing at 
the base of the sub-station. In this house can be placed 
all the secondary switches, meters, relays, street lghting 
regulators, spare parts, ete., thus securing a self-contained 
sub- station. 


q-COST PER KW. OF SWIT CHES-FUSES- CHOKE CLS &@ HORN GAPS 

B- COST PER AW. OF 60%-/0-3SIOOOW/R22Z00K% TRANSFORMERS 
COST PLA KW. OF BE ™/G-IIJOOOV/PROOV FRANSPORIIE ARS 4% 

DCOST FER KW OF COMPLETE STELL TOWER 60 STATION 
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In general, it will be found advantageous to place large 
transformers on or near the ground and mount trans- 
formers of 50 K. W. or less on a platform 10 or 12 feet 
above the ground. Provision can be readily made for con- 
veniently and rapidly handling transformers so that in 
ease of failure a defective unit may be quickly removed 
and replaced. 


The Philadelphia Convention of Electrical Vehicle 
Association. 

The fifth annual convention of the Philadelphia Elec- 
trical Vehicle Association was held at Philadelphia Octo- 
ber 19th to 21. 
arranged and a number of interesting 


An interesting and complete program was 
papers presented, 
among which were the following: 

“The Progress of the Electric Vehicle’ by James H. 
McGraw of the McGraw Publishing Company; “Power 
Wagon Operation in Central Station Service” by W. A. 
Manwaring, superintendent of transportation Philadelphia 
Electric Company; “The Cost of Electrical Vehicles” by 
Geo. H. Kelley, secretary and sales manager of the Baker 
Motor Vehicle Company; “Electrical and Vehicle Perform- 
ance,” by Robert B. Grove, engineering department of the 
United Electric Light & Power Company; “A Practical 
Project to Secure Authentic Costs of Operating Commer- 
cial Electrie Vehicles” by W. P. Kennedy, consulting en- 
gineer, New York City; “Electric Fire Apparatus,” by Geo. 
S. Walker of Philadelphia Fire Department, Philadelphia, 
Pa.; “Edueating the Public in the Field and Use of the 
Electrical Vehicle,” by F C. Hendrochott, chairman of the 
committee on education of salesmen, National Electrie Light 
“Blectrical Vehicle Charging,” by T. F. Lin- 
coln, president of the Lincoln Electrie Company, Cleveland, 
Ohio; “Special Application of Electric Trucks,” by F. Nel- 
son Carle, advertising manager of the General Vehicle Com- 
pany, New York City; “Effects from the Utilization of 
Kinetic Energy of an Electrie Vehicle,” by T. H. Schoept, 
engineer Westinghoyse Electric Mfg. Co., Pittsburgh, Pa.; 
“A Wider Dissemination of Electric Vehicle Information,” 
by T. I. Jones, manager of the commercial department of 
the Edison Illuminating Company, of Brooklyn, N. Y.; 
“Caleulations of Electrie Motor Characteristics and Par- 
ticular Performance,” by A. A. Nims, Crocker-Wheeler Co., 
Ampere, N. J.; Symposium of Electric Industrial Truck,” 
by the electric vehicle manufacturing companies including 
General Vehicle Company, New York, Elwell-Parker Elec- 
trie Company, Cleveland, Ohio, C. W. Hunt, New York 
City and Automatie Transmission Company, Buffalo; “Eu- 
ropean Development of the Electrie Vehicle,” by P. D. 
Wagoner, president of the General Vehicle Company, New 
York City; “The Design and Performance of Electric Ve- 
hicle Motors,” by H. S. Baldwin, engineer of General Elec- 
trie Company, West Lynn, Mass.; “Constant Potential 
Systems for Charging Motor Generators,” by J H. Dodge, 
Toledo, Ohio. 

Copies of these papers can be secured as well as other 
interesting information in connection with electric vehicle 
operation, from A. J. Marshall, treasurer and secretary 
of the Electric Vehicle Association, New York City. 
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The Calculation of Depreciation 


BY GEORGE E. BARRETT, CONSULTING ENGINEER, PHILADELPHIA, PA. 


NE of the problems confronting the engineer in his 

investigations and reports, is depreciation, or the 
decrease in valuation of machines. Unfortunately this im- 
portant consideration is generally neglected by the owners 
of the machinery until time brings them face to face with 
the renewal problems. This generally happens at a period 
when renewals are a serious problem, and owners are apt 
to put them. off for what they consider to be, a more favor- 
able time, which, however, from an economical standpoint, 
is decidedly wrong. As the valuation of apparatus de- 
creases, its efficiency also decreases but not as rapidly, and 
the manufacturer finds that after a number of years of 
service his machine has not only decreased in valuation, 
but its output, or dividend paying means, is not as great 
in proportion to the input as in former years for it stands 
to reason that wear must increase its loss. 

If a certain proportion of money were set aside yearly 
as a reserve fund for replenishing, when necessary, this 
perplexing problem would not be so serious, but unfort- 
unately this is not usually done. The money is put in 
the business or goes to increase the profits. If put in the 
business it should be considered as a depreciation invest- 
ment; the money used: as a principal to bear interest, 
and a careful record kept, so that this amount will not 
be a loss for each succeeding year. In that way there is 
gained an inerease in interest which the business pays 
over that obtained from a bank, with the depreciation re- 
serve still under control. 

The generally accepted method of allowing for depre- 
ciation, is to approximate the life of the machine, assume 
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the current rate of interest, and set aside each year an 
amount, the aggregate of which with compound interest 
will equal its valuation. This does not include the losses 
from decreased mechanical efficiency, and therefore this 
amount should be increased each year so as to include this. 
This amount can only be arrived at by considering each 
individual case from practical data obtained from working 
conditions of each individual machine, or from similar 
machines under the same conditions. 

Let us assume, for an illustration, that a certain new 
machine when purchased, has a mechanical efficiency of 
90% and at a time when it is advisable to replace it, its 
efficiency has decreased to 75%. If its output when new 
has a valuation of (A) dollars, its output has then de- 
creased to 44 (A) dollars. 

A earefully arranged method of depreciation will also 
give the manufacturer an excellent means of approximat- 
ing the valuation of his machines at each inventory, which 
no doubt will prove of interest to him on numerous occa- 
sions. Neglecting the losses from decreased mechanical 
efficiency, the yearly rate to be set aside can be found from 
the following formula: 


AG=—5 10 0a et) aL eine anenein (1) 
In which A = amount to be set aside each year per 
hundred dollars; r — the allowable rate of interest as a 
decimal; and n = the number of useful years of the ma- 
chine. : | 


The useful life is approximately as given in the fol- 
lowing table: 
Taste 1. Userut Lire or Puanr MACHINERY. 
Name of Machine Values of “N” 


BorlersveiremunOemmmtidtie le + 5... 0+ ss sles About 18 years 
Boilers, Wwatermtlbemartelicc +. s+0e save About 25 years 
HiNGIneS wslowesSWeCUMetii +++ ce. asain About 23 years 
Bnoiness nichspeedmemrit. 1. -- -. ssl About 15 years 
UNE NNIEES) gioavo,d acyoes cS Op SO DERERe oD ODOT About 20 years 
GeneralOrs mame ertnr itis... 06 22 33s From 25 to 30 years 
Motorsaemsease 6 on 00S roe From 18 to 22 years 
led DLNAN CSS io wclomaGd.00 D0 o SEUIeOno From 22 to 28 years 
Condensersys |cimmemieieeils - sses «1+ 9r16 From 30 to 35 years 
Condenserssesurtacewe =. 2-.---+<-+0- = About 20 years 
Hecdea aterm Cabersmntesins ole +). 6 «cle From 20 to 30 years. 
HiCONOMMIZEIS mre eren iter etats © + ois > o's ale oie eiers About 20 years 
SHC einige h4onG- coc oo DIO geDOD Colne About 15 years 
Ash and Coal Handling Apparatus........ About 13 years 
Papin Weert cd teeters + ola ae'= © eisiensle senk About 15 years 
AyiGaabale? isa cA dSlanas a0ceo Coe EEO on About 20 years. 
PRAnSLORMENS Mens. Gia etree. sy <2 sin From 25 to 30 years 
SLORAPe MD ALLERICS mmmeetere cielo « «</a> From 12 to 18 years 


It will be observed that formula No. 1 has been ar- 
ranged in Fig. 1 as a diagram for quick and accurate 
solution with the rates of interest from 3% to 10%. The 
values of (A) are given in $1000 valuations. For other 
values multiply (A) by the ratio. Thus, if the value of a 
generator is $5600, multiply the values obtained from the 
diagram for (A) by 5.6. 

For example: What is the rate of depreciation on a 
machine whose purchase price was $3400.00, with a useful 


life of 20 years, and a rate of interest of 5%? From 20 
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on the bottom scale run vertically upward to the curve 
marked 5 then over horizontally to the vertical scale for A 
which gives $30.25 for one thousand dollars, therefore for 
$3400 we have $30.25 «& 3.4 = $102.85. 

While Table 1 gives the useful life of the apparatus, 


a manufacturer should renew long before that time arrives, 
as the efficiency would decrease to such an extent that his 
losses would be prohibitive, therefore it would be more 
practical to allow about 0.7 of the amount given in the 
table and base the depreciation allowance upon that. 


Remote Control for Motor Driven Water- 
works Pumps at Rock Hill, S. C. 


BY J. G. BARNWELL, MANAGER AND CHIEF ENGINEER, PUBLIC WORKS COMMISSION. 


In what follows the writer will describe a remote con- 
trol system for operation of pumps at 550 volts, from a 
11,000 volt transmission line. The layout of the equip- 
ment is shown in the accompanying diagram, Fig. 1, and 
the system in brief is made up as follows: The filtration 
plant for Rock Hill, S. C., is located in the city and con- 
nected to a raw water pumping station on the Catawba 
River, a distance of 30,000 feet, by a 11,000 volt trans- 
mission line. At the pumping station two motor driven 
pumps are installed, one arranged for local starting and 
the other for remote starting and control from the filtration 
plant. As shown in Fig. 1, a 11,000 volt oil cireuit breaker 
at the filtration plant is arranged as a control switch to 
start and stop motor No. 2. At the river pumping sta- 
tion, a bank of transformers is connected in delta giving 
a secondary voltage of 550 and connecting to selector panels 
where the main cireuit from transformers is divided into 
two separate 3-phase, 550-volt circuits, one going to the 
hand operated compensator of pump motor No. 1 and the 
other to an automatie starter and to pump motor No. 2. 
The details of these arrangements follow. 

The city filtration plant of Rock Hill, S. C., already 
mentioned, has a capacity of 1,000,000 gallons of filtered 
water daily and is fed from a raw water pumping station 
on the Catawba River. This station is of reinforced con- 
crete construction with arrangements so that this pump 
‘equipment is free from any damage that might result from 
high water, as well as providing uninterrupted service at 
such times. 

The pumping equipment consists of two vertical 3-stage 
DeLaval turbine pumps, capable of delivering their capa- 
city of 700 gallons per minute against a total head of 300 
feet. These pumps are each direct connected to a 100 
horsepower, 3-phase, 550 volt squirrel cage induction motor 
with a synchronism speed of 1200 revolutions per minute. 
‘The mechanical connection between pumps and motors is 
made by means of vertical steel shafts, supported at in- 
tervals by steady bearings arranged on iron truss work, 
which in turn are fastened into the main side walls of the 
buildings. The pumps are located 6 to 8 feet above the 
normal water level of the river, while the motors and con- 
trol equipment are located above the pumps in a compart- 
ment above high water line. Pump and motor No. 1 are 
arranged with the standard General Electric hand starting 
compensator, the starter being located in convenient place 
in the motor room compartment, and can only be operated 
from that point. Pump and motor No. 2 are arranged for 
starting from the city filtration plant, which as before 
‘stated is 30,000 feet from the river pumping station. 

The city plants are operated on a contract with The 
‘Southern Power Company to furnish their requirements 


on a meter basis. Power is delivered to the city trans- 
former station at 11,000 volts, 3-phase, 60 cycles and 
stepped down to 2,300 volts for city lighting and power 
distribution. 

The remote control, 3-phase cireuit to Catawba River 
pumping station, which is diseussed here, is however, taken 
direct from the mains of the Southern Power Company at 
11,000 volts, after passing through protective circuit break- 
ers, ete., and is delivered to one, 3-pole 15,000 volt, oil 
cireuit breaker which is located inside the walls of the city 
filter plant and arranged for convenient handling from 
the filter plant operating platform. This cireuit breaker 
is arranged with inverse time limit over load relays, so as 
to be operated from two 11,000 volt current transformers 
which are connected in cireuit on the out-going 11,000 volt 
lines to the river station. The switch board panel for 
operation and control of above breaker is of black slate 
and carries the tripping coils with operating mechanism 
and is furnished with one low scale ammeter, an ammeter 
being also cut in on leads from eurrent transformers. 

The pole line connecting the plants is built of 30 foot 
chestnut poles spaced at intervals of 130 feet, and ar- 
ranged to carry three power wires, one ground wire and 
two telephone wires. The three power wires are of No. 
7 copper steel 47% conduetivity, purchased from the Du- 
plex Metal Co., Chester, Pa., and supported on 15,000 
volt Thomas porcelain insulators, fastened on iron pins. 
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Fic. 2. Moror anp AuTO-STARTER AT RIVER STATION. 


The pins are of iron fastened through the cross arms with 
a nut, and held substantially in position. The ground wire 
is of No. 4 galvanized iron and is carried on a bayonet 
pipe attachment arranged at the top of the pole, the pipe 
being flattened at the two ends with the pole end arranged 
for the reception of 54-inch machine bolts, while the wire 
end is drilled for the reception of a Belcher clamp. The 
telephone wires are arranged on Pierce two wire galvanized 
iron brackets, fastened on the side of pole five feet below 
the power wires. 

At the river pumping plant the voltage is stepped 
down from 11,000 to 550 volts by means of three 40 Kva. 
transformers delta connected. Incidentally it may be men- 
tioned that there are no lightning arresters, fuses or choke 
coils in the leads to these transformers as they are con- 
nected direct to the line. The transformers were pur- 
chased out door type and are arranged on a concrete plat- 
form, same being fenced in by means of an 8 foot picket 
fence. : 

The 550 volt leads from these transformers are carried 
to the motor room compartment of the river pumping 
station, and there distributed by means of a selector panel 
into two, three-phase circuits, one for each pump. From 
this selector panel No. 1 set of leads is carried to the 
compensator of the hand started motor, while No. 2 set 
of leads is carried to a G. E. No. 126 automatic auto- 
starter, and from this starter leads are direct connected 
to motor No. 2. The connections are shown in Fig. 1. 
The 550 volt control cireuit of automatic auto- 
starter is carried to a time limit relay which is mount- 
ed on a selector panel above the control switches. The 
solonoid of this time limit relay is permanently connected 
across the 550 volt leads, and the control cireuit is carried 
to an interlock, which is in turn opened and closed by 
the time limit relay plunger. The operation of system 
is as follows: 

The city filter plant operator closes the 11,000 volt cir- 
euit breaker and the transformers at the River station 
receive current and step down to 550 volts. Current is 
then fed to the selector panel in the pump station, No. 2 


Fue. 3. Motor anp SELecToR PaneL at RIvER STATION. 


switch on the selector panel being left closed, so that eur- 
rent enters the automatic auto starter. The motor does 
not start at once, however, as the 550 volt control cireuit 
is at this time open owing to the position of the time limit 
relay, which controls an interlock. However, during this 
period of time, the time limit relay is being energized simul- 
taneously, and having been previously set for 15 seconds 
delay, will close at the duration of the 15 seconds, after 
the city operator has closed the 11,000 volt control cireuit 
breaker. When the control cireuit closes, the automatic 
starter throws the motor on the line from percentage taps 
and when at proper speed, which is determined by a cur- 
rent limit relay embodied in the starter proper, the motor 
is cut straight on the line. 

To stop the motor the circuit breaker at filter station 
is opened or if at river, the selector switch which is in 
control is opened. The automatic motor is protected on 
the 11,000 volt and also the 550 volt line from single- 
phase operation by means of two sets of time limit relays 
in series. 

When operating at 11,000 volts with the above equip- 
ment, the line losses amount to 1.5% of the total deliy- 
ered power. The system has been in operation for nine 
months with from three to five starts per day, and has 
not failed once during this time. In this connection the 
writer will also state that the unprotected transformers 
at the River plant have had several strokes on the line 
during the past summer, but no trouble whatever has been 
experienced. The arrangement eliminates the necessity of 
a man being kept on duty at the river station, and conse- 
quently eliminates the cost. The river pumping plant is 
visited twice during each week for oiling and inspection, 
and the results from a operating stand-point have been ex- 
cellent. 

The filtration and pumping plants are operated by the 
Public Works Commission of the City of Rock Hill, S. C., 
vested with authority to operate the municipal electric 
light, power and water plants for the city. Dr. J. B. John- 
son is chairman, with Mr. F. C. Whitner and Mr. J. W. 
O’Neil associates. 
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Some Handy Tools for the Wireman 


BY JAMES A. PERRY. 


ANUFACTURER’S eatalogs contain splendid des- 
criptions of the many standard tools for electrical 
workers, hence no effort will be made to repeat descriptions 
. of these. It is, however, the intention to discuss a number 
of devices that have been found useful in practical electrical 
work, and each ean, for the most part, be readily made by 
the electrician from materials always available. Most of 
the devices are time and money savers. 

First of all, any mechanic should have a convenient ser- 
civeable chest in which to store his tools. That shown in 
Fig. 1 has given excellent service in a number of cases. Its 
construction is sturdy enough to successfully withstand the 
hard knocks to which an electrician’s chest is subjected. 
The design shown was, we believe, first introduced by C. C. 
Payton of the Republie Iron & Steel Company, Sayreton, 
Ala. The heavy tools are placed in the bottom of the chest 
while the lighter ones are carried in two trays. One of 
these trays is attached to the cover of the chest by a series 
of strap iron links. The arrangement is such that when 
the cover is open, this tray, A, is drawn up with the cover. 
The other tray, B, slides in the usual way on 1-in. x 1-in. 
guides, while two half-inch strings maintain it in align- 
ment. When the top is open both trays, A and B, and the 
tools in the bottom of the chest are at once accessible. 

To prevent loss, all tools should be marked with the 
owner’s initials. The marking should be such that it can- 
not be readily obliterated. A permanent mark can be made 
on steel tools by the following process with materials that 
are nearly always at hand. First, the surface of the metal 
to be marked is covered with a thin coat.of paraffin, or 
drippings from a tallow candle, painted on hot with a brush 
or rubbed on with the end of a stick. If paraffin or candle 
is not available, a coating of soap can be substituted. The 
soap is transferred t othe surface by rubbing the end of a 
cake against it. With some tool that has a flat point 
somewhat like a serew-driver, except that it should be 
only 1/16 in. wide, the owner’s initials are engraved through 
the soap or paraffin, cutting down to the surface of the 
metal. “And the etching solution is next applied with a 
small stick,/of wood. The etching solution can be made 
as follows: "j Ope part of table salt (by bulk) mixed with 
approximately two parts of powdered copper sulphate, or 
blue vitriol, with the two then dissolved in about 14 inch 
of water in the bottom of an ordinary tumbler. After the 
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Fig. 1. A Conventent Toot Box. 


solution has been applied it will etch the design in the 
metal to a sufficient depth in a few minutes. The tool can 
then be washed to remove all traces of the solution, and the 
paraffin or soap. 

Wiremen should provide themselves with safe ladders. 
Many designs are in use that afford the safety required. 
Only a few of these designs which have been given a thor- 
ough try-out will be deseribed. The one shown in Fig 2 
is particularly useful around shafting, although it is also 
handy for work in the neighborhood of steel columns, and 
where the ladder must be leaned against the stiles or rails 
of a window. As the illustration indicates, the narrow 
top permits the ladder to be firmly sustained by a shaft 
hanger, or other similar member upon which it would be 
difficult to support a ladder of the ordinary type. The 
lower ends of the two rails of the ladder are shod with 
strap iron bindings which have pointed ends. This will 
prevent slipping on wet wood floors. 

Where the ladder is to be used on concrete or metal 
floors, a shoe of one of the types suggested in Fig. 4 
should be used. That at Fig. 2 is supported on a pivot, 
and has a corrugated bottom, hence the shoe always lies 
normal to the floor. A shoe having pointed spikes extend- 
ing from its bottom is shown in Fig. 4-B. This type is 
used where the floors are of wood. A shoe with a wood 
center which will provide considerable friction, and hence 
tend to prevent slippimg even on conerete or iron, is 
shown at Fig. 4-C. Where wood (bass wood is best) 
does not give sufficient friction, the center member of the 
shoe shown at C can be coated with carborundum or lead, 
which will greatiy increase its adhesiveness. Where lad- 
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ders without narrow tops are in stock and must be used 
around shafting, strap iron hangers should be bolted to 
their upper ends as shown in Fig. 3. 

A portable bench for the conduit wireman is shown in 
Fig. 5. This device is particularly useful where the bench 
has for some reason or other to be dismanteled for trans- 
portation. It can readily be knocked down and shipped by 
rail in a relatively small chest at materially less cost than 
an un-knocked-down bench can be transported. Benches 
of essentially this same style have been used by pipe fit- 
ters in the Western States where it was necessary to trans- 
port the tools on pack animals. To knock down the bench, 
the unions, of which there are six, are unscrewed. Pipe 
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Figs. 3 anp 4. Hooks AND SHOES FOR Motor TENDER AND 
WIREMEN’S LADDER. 


flanges are mounted at both ends for the supporting of the 
conduit vises. Boards, if they are available, can be laid 
across the pipes at the top of the bench. They can also 
be laid across the bottom pipes to form a shelf. The plates 
are laid with heavy material of any sort to prevent the 
bench from rocking while pipe is being threaded. Where 
boards are placed across the lower pipes the load can be 
put on these instead of on the plates. It will be noted that 
every portion of the bench proper is of metal, making it 
very durable. 

A useful little kit for carrying small tools and fittings 
such as cleats, bushings, rosettes, locknuts and washers, can 
be made from a 100 lb. nail keg, as shown in Fig. 6. The 
keg is sawed in two at the middle, except that one stave 
in which notches are cut for a handle, is allowed to ex- 
tend. Some wiremen use a half dozen or so of these car- 
riers on every big job, using each one for some different 
class of material. 

A wireman should never erect wire in an open work in- 
stallation until all of the kinks or bends have been taken 
out of it. These bends ean, of course, be eliminated if 
sufficient tension is put on the wire after it is up, but it is 
much easier and cheaper to straighten the wire before it 
is placed in the cleats. One good method of straightening 
wire is shown in Fig. 7. One end of the wire is attached 
to a nail driven in some stationary substantial object. A 
knob is run over the wire and then held at an angle and 
drawn the entire length of the conduetor as indicated in 
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Fig. 5. A Kwocx-Down Pipe BENcH. 


the illustration. It is necessary to maintain some tension 
on the wire while the knob is being drawn along it. This 
method is best used for No. 14 or No. 12 wires, and may not 
be successful with larger ones. 

There is probably no tool that an electrical worker uses 
more frequently than he does his pocket knife. If he has 
its blades ground as show in Fig. 8, a great deal of time 
and worry will be saved. One of the smaller blades can 
be ground on an emery wheel as shown in Fig. 8-A. The 
end being formed to a screw-driver point, of suitable size 
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Fic. 6. CARRIER FOR MISCELLANEOUS SUPPLIES. 
for socket and rosette work. Near the bolster a noteh is 
cut in the blade. With this notch fixture wire can be 
“skinned” very rapidly and without breaking it, after the 
wireman has had a little practice. In use, the end of the 
wire is placed in the notch and the knife pulled along the 
The insulation will then soon come off. 

The large knife-blade, that is used almost exclusively 
for “skinning” wire can be ground as shown at B. As all 
wiremen know, it is impossible to keep a blade sharp if it 
is used for scraping insulation, and also for cutting it off. 
With the grinding suggested, the lower edge can be kept 
sharp, and used only for eutting the covering while the 
coneave ground, upper surface, which provides two edges, 
is used for seraping or brightening the wire, after the 
insulation has been removed. The coneave edges are formed 
by cutting a groove along the top of the blade with an 
The edge of an electrician’s knife will usually 
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Fig. 8. Ways OF GRINDING A KNIFE FOR ELECTRICAL 
Work. Fic. 9. Toot ror SKINNING Lamp Corp. 


ultimately assume a curved contour as shown in Fig. 8, B, 
due to constant sharpening. It will be found that if the 
knife blade used for cutting insulation is ground out round- 
ing, as shown, at B as soon as the knife is obtained, it will 
tend to prevent the blade from slipping off the wire. 

A little tool, very useful for “skinning” lamp cord, 
can be made as shown in Fig. 9. In use, the lamp cord 
is held between the two edges, twisted around therein to 
cut the insulation around its entire cireumference, and then 
the tool is pulled. The insulation—both the braid and the 
rubber—will come with it, and the strands will not be 
broken if the wireman uses just the right amount of pres- 
sure on the tool. It can be formed from a strip of steel 
or iron plate. The edges are made with a file. 

In cleat work, Nos. 12 and 14 wire can be tightened very 
nicely by the device shown in Figs. 10 and 11. A slot, 
144 inch deep and 14 inch wide is eut in the end of the 
hammer handle, at right angles to the head. 
cut, the handle is used as shown in Fig. 10. All wires 
should be straightened as suggested in a preceding para- 
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Fig. 10. APPLICATION OF A SLOTTED Hammer. Fa. 11. 


SHOWING DIMENSIONS OF SLOT. 


graph. After they are partially erected, the sag in them 
ean be pulled out with the hammer handle. 

The operation of tightening is as follows: The con- 
duetor is fastened by clamping in one of the cleats at the 
far end of the run. Then at the near end of the run a 
cleat is installed, and the wire placed in it. The serews 
are set up only far enough so as to bind the wire after it 
is pulled through and to prevent it from slipping back. 
Then the end of the wire is inserted in the slot of the 
handle, and the hammer is turned toward the center of 
the cleat. The slack being drawn out, the cleat can be 
fastened with a screwdriver. After the wire has been 
drawn taut, intermediate cleats can be installed. It will 
be noted that this procedure eliminates the necessity of 
lining up the intermediate cleats by measurement. 

The next section of this article will take up other useful 
devices. 


Lamps And Lighting Developments in 
England During 1914 


BY R. E. NEALE, B. SC. LONDON, A. C. G. I. 


HE outstanding development since the lamp and light- 

ing position in England was last reviewed in these 
columns, is the introduction of the half watt nitrogen filled 
tungsten lamp. This lamp was originated at Schenectady, N. 
Y., and has since been described in Electrical Engineering. 
The writer therefore proposes to outline its general recep- 
tion, development and prospects in England. The powerful 
units in which alone the first half watt lamps were avail- 
able, the large size of the bulbs and the high price of the 
lamps, limited the sale of the latter when first introduced. 
Soon, however, relatively low eandlepower lamps became 
available, prices were materially reduced and bulb and neck 
dimensions reduced. These changes together with the in- 
troduction of good fittings for the lamps—demonstration 
of the fact that two or three times the guaranteed life 
could frequently be obtained—improved methods of pack- 


ing and assumption by manufacturers of breakage risks in 
transit, led to rapid inerease in demand and about half a 
million half watt lamps are believed to be now in use in 
this country. 

Claims and fears were at one time expressed that the 
mew lamp would displace are lamps. So far as concerns 
bld and inefficient ares this has been the case with many 
old are lamp cases and lanterns now enclosing half watt 
Jamps. The modern flame are is, however, unassailable and 
likely to remain so, for even when worked at its melting 
point, an incandescent tungsten filament could not consume 
less than 0.3 watt per candle whereas modern flame ares 
have about double this efficiency. The cost and trouble of 
recarboning (often exaggerated) is offset by the cost of 
renewing half watt lamps. If the price of the latter be 
halved—as it is quite likely to be in the near future— 
many ares, now justifiably kept in service, will be replaced. 
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During the last twelve months an excellent variety of 
“half watt” lanterns and glass ware has been placed on 
the market and in shops, medium sized streets, warehouses 
and yards are to be seen half watt lamps where previously 
open or enclosed ares were employed. Indirect and semi- 
indirect lighting of interiors has been greatly stimulated by 
the new lamp, the efficiency of which reduces lighting costs 
practically to those of good direct lighting using one-watt 
tungsten lamps. In photographie studios and moving pict- 
ure projectors, half watt lamps already find considerable 
use and will doubtless come into yet greater popularity. 

The extensive use of such high candle power sources 
as flame ares and the larger half watt lamps has directed 
much attention to high candle power photometry. In the 
National Physical Laboratory means have been perfected 
for rotating are lamps and large tungsten lamps to expe- 
dite mean candlepower measurements in all directions and 
J. F. Forrest has shown that the crater of an are between 
pure carbons can be used as a high candlepower standard 
of light. Since the luminous intensity is of the order of 
160 e.p. per sq. mm. of crater, the new standard is very 
convenient in this connection. 

In domestic and small-unit lighting in general, wire 
drawn tungsten lamps are standard practice. Many carbon 
lamps are still made for use in basements and warehouses 
(where strength and low first cost are important consider- 
ations) and for Admiralty use. In conversation with per- 
sons chiefly responsible for the manufacture of these lamps, 
the writer learns that the output is likely to be very small 
in from two to five years time. 

Mereury vapor lamps are developing along the lines 
indicated in previous reviews. Mostly they are used in 
photographie applications where the high actemic.value of 
their light is valuable; in industrial services and offices where 
color distortion is immaterial and in advertising and dis- 
play lighting. The latest form of rhodamine reflector 
(correcting color by adding red rays) is surprisingly effect- 
ive and has done much to overcome prejudice against mer- 
eury lamps. The Moore lamp is still used only in subways, 
on stairways and facades and in a few special interiors. 
Its effect is invariably admired but its relatively low effi- 
ciency and the auxiliary apparatus required are against 
its general adoption. Essentially it is an illuminant for 
large spaces and in such high efficiency is demanded. The 
_ Neon lamp consumes only 144 watt per candle and can be 
used satisfactorily in more convenient size than the Moore 
lamp. Like the latter it requires high tension a.c. supply 
and like the mereury lamp it gives a strongly colored light. 
On the other hand, it requires no breathing valve and its 
eolor—rosy red—is much more pleasant than the green- 
blue of the mereury are. In lighting statuary, in gala 
lighting and in publicity work, Neon lamps have already 
found useful application. Very striking results are ob- 
tained from small neon tubes bent to trace words or orna- 
mental designs. In combination with mereury tubes even 
more striking effects are produced. 

Lighting fittings in this country follow practice in the 
States. Indirect-lighting fittings are extensively employed 
in moving picture theatres, libraries and other places of 
assembly as well as in offices and better class private inte- 
riors. Semi-indirect fittings are frequently preferred as 
being more efficient and giving soft shadows and freedom 
from the “flat” effect of purely indirect lighting. Half 
watt lamps are naturally used wherever possible in indi- 


‘rect or semi-indirect lighting schemes. For use in adver- 
tising and special interior lighting special marble fittings 
have been introduced. 

Following the example of the American Society of 
Automobile Engineers, efforts are being made to standard- 
ize the shapes and sizes of electric lamps used on motor 
ears. Electric lighting is standard on the majority of mod- 
ern British automobiles and during the past season or two 
many combined electric starters and lighting sets have been 
placed on the market. 

The safe illumination of coal mines is a very important 
problem in England and many excellent electric lamps 
are now made for miners’ use. These are mostly of the lead 
accumulator type and given suitable mechanical construc- 
tion throughout (without which they are not passed for use) 
the vulnerable component is the battery. Improved meth- 
ods of charging, testing and record keeping have been de- 
vised with the result that the total cost of electric lighting 
is reduced to le per lamp per shift. Nystagmus is appre- 
ciably checked where electric lamps are in use. The time 
is considered ripe for their compulsory adoption. 

In the industrial field steady progress is following along 
the lines indicated in previous reviews. Improved fittings, 
better arrangement of lamps and the extensive use of half 
watt tungsten lamps are the outstanding developments. To 
enter into technical details at the moment would repeat 
matter, the essentials of which are the same as in American 
practice. An important report is however soon expected 
from the Home Office Committee appointed to consider 
ways and means for industrial lighting. 

In the central station field the metal lamp crisis of a 
few years ago is quite past and the great ultimate increase 
in lighting demand has come to pass. The introduction of 
half watt lamps is not likely to cause a recrudescence of 
the erisis since they are not and are not likely to be, for 
some time, suitable for general domestic use; further, the 
relative importance of lighting load has been much dimin- 
ished during recent years. 

Many English central stations have in their districts 
large numbers of cottage tenants. The supply of such 
consumers who do or who would use only $5.00 werth or 
so of current per annum is a difficult problem but once it 
is solved, there are so many such customers, that the aggre- 
gate profit immensely strengthens the position of the sta- 
tion. Cheap surface wiring systems and the use of contract 
tariffs (to eliminate the cost of meters and bills) are among 
the first means to be adopted in securing such loads. In 
Wednesbury very satisfactory results have been obtained 
by a “pay-in-advance-weekly” system incorporating free 
wiring, lamps and repairs and returning $45 per annum 
for the first three years and thereafter $90 per annum net 
profit per one kilowatt of maximum demand; keeping the 
latter low is a more important consideration than eradieat- 
ing every slight wastage caused’ by needless burning of 
lamps. This is far better remuneration than obtainable 
from any other class of consumer and the extension of 
cottage lighting in this country is undoubtedly going to be 
most important to supply authorities as well as beneficial 
to the publie. 

The unexpected outbreak of the war in Europe found 
British electrical manufacturers well able to weather the 
crisis. With the exception of firms factoring German and 
Austrian houses, electrical business is good—in some eases 
exceptionally so—and in future, it is going to be yet better. 


456 


ELECTRICAL ENGINEERING 


NovemBer, 1914. 


(Formerly Southern Electrician) 


Convention of American Electric Railway Associa- 
tion at Atlantic City. 

The annual convention of the American Electric Rail- 
way Association and its affiliated associations was held at 
Atlantie City during the week of October 12 to 16. This 
meeting of electric railway men is now looked forward to 
as the important event of the year and one in which decided 
interest is shown by officials, operating men and manufact- 
uring companies who solicit business from electric railway 
companies. The exhibits by manufacturers are always an 
important and interesting feature of this convention and 
this year there was no evidence of any material curtailing 
either in the nature or extent of exhibits and no sign shown 
of a hampering due to financial and war conditions. 

The keynote to the present situation in the field was 
struck by President Chas. N. Black of the American Elec- 
trie Railway Association in his address. He said: 

“Since 1910 there has been a marked falling off in new 
construction and a reluctance on the part of investors gen- 
erally to place their money in electric railway securities. 
In a large measure this has been brought about, no doubt, 
through governmental regulation. Capital is inherently 
shy, and always ceases to flow readily when any radical 
changes occur. In other industries, such as banking, manu- 
facturing, mining, ete., a rate of return ranging from 10 
per cent to 20 per cent, or even more, is not considered 
either remarkable or unreasonable, while in the ease of 
publie utilities the state commissions generally have lim- 
ited the rate of return to a maximum of 8 per cent, and 
this oftentimes on a depreciated valuation. The reasons 
given for this comparatively small allowance are based 
upon the assumption that the business of a publie utility 
is more stable and less subject to competition than other 
industries. 

“While it is true that under the laws in many states at 
the present time, public utilities are not as subject to com- 
petition as other industries, they are not entirely free from 
it, and it is not true that they are not fully as subject to 
many other contingencies which may radically affect their 
income. A striking example is found in the inauguration 
of motor-bus service in a number of cities and, whether 
or not these prove successful in the long run, they certainly 
for the time being materially affect the income of the 
street railways. Furthermore, all our public utilities, with 
possibly the exception of water supply, are subject to radi- 
eal changes in the art, making it necessary oftentimes to 
discard or scrap large parts of the investment long before 
it is worn out. Provision for this obsolescence cannot pos- 
sibly be made without setting up reserves far in excess of 
what would be permitted by any of the commissions. 

Capital will naturally seek those investments in which 
the rate of return is the highest, due sonsideration being 
given to the security of the investment. Unless this fact 
is recognized by the state commissions and a rate of return 
allowed commensurate with the risks involved and with the 
returns which can reasonably be expected from other lines 
of industry, it will be absolutely impossible to secure fresh 
capital either for extending present plants or for exploiting 
new ones.” 

REFORT OF ENGINEERING ASSOCIATION. 

The first session of the Engineering Association was 
opened by President J. H. Hanna, of the Capital Traction 
Company, Washington, D. C., Monday afternoon at 2 
o’clock. At this time the address by the president of the 


engineering division was delivered. The work of the various 
committees of the association were referred to and a plan 
mentioned to reduce the number of subjects assigned to 
each committee during the coming year on account of lim- 
ited time in which to consider the reports at the annual 
convention. The compilation of the engineering manual, 
as a result of the work of the standards committee was 
especially complimented. Something over 1,000 copies of 
this manual have already been distributed and President 
Hanna urged members to assist in the distribution and the 
sale of it not only on account of the financial help it would 
be to the association but so that the work of the associa- 
tion in establishing standards would be utilized and appre- 
ciated to its fullest extent. The cooperative work of the 
association with other associations was taken up, particularly 
the arrangement with the Central Electric Railway Asso- 
ciation providing for a prompt reference to the standard 
committee of any standards adopted by that association. 

The report of the committee on power distribution pre- 
sented at this session contained recommendations that spec- 
ifications for rubber insulated wire and cable for power 
distribution be adopted as standard; that a new set of spec- 
ifieations for round and grooved trolley wires as submitted 
be substituted for the present standard specifications for 
No. 00 hard drawn copper trolley wire; that a revision of 
specifications for galvanizing on iron and steel as submitted 
be adopted; that certain specified changes be made in the 
recommended specifications for 600 volts direct current 
over head trolley construction and that certain minor 
changes be made in cables, ete., in the engineering manual. 
The committee also recommended that further investigation 
be given to the subject of concrete poles and a further in- 
vestigation be given preliminary to the preparation of spec- 
ifications for sundry line materials. 

In the report of the committee on electrolysis presented 
at this time, the following work was outlined as the result 
of activity during the past year: 1. A simple presenta- 
tion of Kelvin’s law in easily workable form for the deter- 
mination of the economic voltage drop in direct current 
feeders. 2. The development of a formula and graphie 
chart showing the economic replacement resistance of rail 
bonds. 3. A consideration of a proper value to be used 
in discussing the energy saving to be effected by the addition 
of feeders. 4. A discussion of the limitations of potential 
and return cireuit. 5. A bibliography on the subject of 
electrolysis. The committee will continue making a study 
of electrolysis. 

The session on Tuesday morning was held jointly with 
the Claim, Transportation and Traffie Associations. The 
first subject presented was the report of the board of aeci- 
dent prevention. In taking up this subject, the statement 
was made that a casual examination of the subject of acci- 
dents in the industry indicates that conditions are indeed 
serious. According to records by the New York Edison 
Company 85 per cent of accidents are due to employees 
carelessness or negligence, 6 per cent due to carelessness of 
fellow servants, 2 per cent due to outside contractors and 
7 per cent chargable to the company. The Ausable Electric 
Company of Michigan in a recent report states that 75 
per cent of their accidents are due to carelessness. The 
committee stated that a campaign designed to prevent acci- 
dents must be based upon the natural tendency of human 
beings to be careless and to be effective the work must be 
carried on with enthusiasm. Once instituted the safety 
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department of a corporation should be considered a per- 
mament feature and the effort should not be allowed to lag. 

A report of the committe on block signals stated that 
a sub-committee was at work with the committee from the 
Railway Signal Association and during the next year would 
select from among the standard designs of Railway Signal 
Associations such ideas as could properly be adopted as 
standard for the American Electrical Railway Association. 
Certain suggested rules for signals were presented and 
approved. 

The report of the committe on Transmission Engineer- 
ing reported on train operation in passenger service, train 
operation in freight and express service, and effect of car 
and equipment design on the duration of stops. Data was 
presented to show that on a 6600 volt single phase line in 
the middle west, single trains on a holiday permitted an 
increase of 158 per cent in seating capacity and 122 per 
cent in ton miles at an increase of only 76 per cent in 
energy consumption. In regard to freight and express 
service the committee found that with increasing length of 
trains and runs for the permissable schedule speeds, the 
tendency being to use a single motor car or electric loco- 
motive with trailers instead of multiple-unit equipment. For 
interurban work the committee found that the double-end 
two or three compartment car was generally conceded to 
be the most flexible design and it believed that end doors 
should be incorporated in all cars to meet possible train 
operation. 

At the session held Wednesday morning reports of 
committees on equipment, standards, buildings and struct- 
ures were presented. As regards equipment, the revision 
of specifications for heat-treated carbon steel, axles, shafts, 
ete., was approved. The recommendation of the committee 
that it be instructed to prepare specifications for gears 
and pinions was also approved. It was further approved 
that the standards committee on equipment take up the 
general subject of car wiring with special reference to fire 
protection. The lighting of electric cars taken up in a 
paper by L. M. Clark was found in the report as an 
appendix. 

During a discussion on lightning protection it was ree- 
ommended that the committees on equipment, power, gen- 
eration, distribution, and block signals be instructed to 
continue the subject of lightning protection in its relation 
to ear and line equipment. The report of the committee on 
buildings and structures showed that the following subjects 
were under consideration: “Fire Protection Rules;” “Gen- 
eral Specifications and Form of Contract” and “Power 
House Construction.” 

On Thursday the reports of committees on life of rail- 
way physical property, engineering and accounting and 
reports of committees on power generation and standards 
were presented. The first named reports were delivered at 
a joint session with the Accountants Association. The 
report on engineering accounting covered the subjects of 
overhead charges, interdepartmental charges and cost ac- 
counting. 

The chairman of the committee Life and Railway Phys- 
ical Property reported that considerable work had been 
done along the lines outlined in 1912-1913 but that the 
committee was not ready to submit a report. The com- 
mittee was continued. 

A report of the committee on power generation took 


up the status of automatic stokers, control and safety de- 
vices for power stations and feeder cireuits with special 
reference to reactance and advantages and disadvantages 
of 60 eyele apparatus with special reference to rotary con- 
verters for railway service. In referring to stokers costs, 
it was stated that comparative prices of the various stokers 
per rated horsepower of boiler are of little value unless 
the forcing caacity maintenance and labor attendance are 
taken into account. It was further stated that the field 
narrows down to chain grates for a high voltage high ash- 
eoal and gravity underfeed for practically all other classes. 
It was further stated that the underfeed may eventually 
take the whole field. The section of the report on control 
and safety devices took up principles of operation and 
part played by natural and artificial reactance in power 
plant and transmission lines, particularly as affecting short 
circuit currents, load distribution and synchronizing power 
of synchronous apparatus. The discussion on 60 cycle ap- 
paratus was practically a review of features of 60 cycle 
apparatus as compared with 25 cycle apparatus. It was 
stated that there is little choice between the two frequencies 
as far as turbo-generators are concerned except that with 
high speed generators the regulation may not be quite as 
reliable in 60 cycle machines when the load is variable. 
The damage from short cireuit current also may be inten- 
sified. These machines are slightly more efficient and they 
are cheaper as are also synchronous motors for the 
higher efficiency. 

Under abnormal supply conditions, it would seem that 
the 60 cycle rotary is more sensitive to flashing than the 
25 eyele one. From the standpoint of efficiency the 25 
eycle rotary converter is slightly better but the advantage 
is neutralized or even reversed when transformer efficiency 
is included. 

The session on Friday took up way matters and covered 
proper foundations for tracks in paved streets, use of T- 
rails in paved streets, pavements for use in connection with 
girder and high T-rails and alloy steel rails. The report 
of the committee on heavy electric traction included a re- 
vision of recommended designs covering clearances of over- 
head conductors, the revision consisting in a diagram giving 
a 15 foot, 3 inch clearing for overhead direct current con- 
ductors. It was recommended to continue the study 
of clearance lines for third rails and the study of modern 


electric locomotives. 


At the session on Friday Mr. L. P. Crecelius was elected 
president of the engineering association for the coming year. 
Mr. Crecelius is the superintendent of motive power and 
electrical engineer of the Cleveland Railway and has held 
responsible positions with several large systems during the 
past 15 years. He has been active in association work in 
connection with the American Electric Railway Association 
and with the American Institute of Electrical Engineers. 
He has advanced to his present office from vice-president 
of the association and has had the opportunity to become 
familiar with administration problems which places him 
in a position to render the association valuable aid during 
the coming year. 

Mr. C. Loomis Allen, the first president of the Amer- 
ican Electric Railway Transportation and Traffic associa- 
tion and now of the firm of Allen and Peck, Inc., managers 
of public utility properties, was elected president of the 
American Electric Railway Association, the parent organ- 
ization. 
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Representing Interests of Central Stations, Electrical Jobbers, Dealers and Contractors. 


New 
| 


Robert Montgomery, Manager Commercial Depart- 
ment Louisville (Ky.) Gas & Electric Company 
Secures 1,776 House Wiring Contracts in 
Eight Months. 

In the April issue of ELecrricaL ENGINEERING, the de- 
tails of a house wiring campaign were presented as worked 
out and launched about the first of February of this year 
by the Louisville Gas & Electric Company. The campaign 
has been a success from the very start as evidenced by the 
fact that up to this writing (Oct. 17) 1776 contracts 
covering wiring and fixtures have been secured representing 
a value of $75,469.19. 

This campaign was outlined by Mr. E. L. Callahan, man- 
ager of New Business Department of H. M. Byllesby and 
Co., of Chieago, and has been conducted under the direct 
supervision of Robert Montgomery, manager of the com- 
mercial department of the Louisville company, whose expe- 
rience in the Byllesby organization has enables him to work 
out and refine the general scheme and profit by others that 
have already proven a success elsewhere. As might be ex- 
pected several changes have been found advisable in con- 
ducting the campaign, however, in the main the original 
details, such as form of application for wiring, general 
specifications and schedule of prices remain the same as re- 
ported in the issue above mentioned. The present form of 
application has, however, been condensed and arranged in 
a more convenient manner, the illustrations in Figs. 1 and 2 
showing the front and back of the contract now in use. 


Application for Electric House Wiring 


Louisville, Ky, -..... 


The undersigned. 
hereby makes application to (Jas, Clark, Jr. Elec. Company, or Childers & Waters Company, or Home Electric Company. or 
Bland Eleciric Company, or Daubert and-Schrecker, or Harry I. Woud Company, or Clegg & Company, or Neal Electric Company, 


ne Electric Company, or Falls City Electric Company, or... with the understanding that one 
ctrical contractors will accept this application by endorsing same, with his signature, and be referred to hereinalter as 


or”) for wiring the premises and installing the fixtures as listed herein, at No. in accordance with 
ons and schedules endorsed hereon and attached hereto, which are incorporated herein, and agree to pay therefor at 


the office of the Contractor the sum of Dollars ($. ), a8 follows: 


Twenty-five (25%) or Dollars ($.... ) on completion of 
work and the balance in twelve (12) equal monthly payments, or.-.....-- reece +Dollars ($22.42... 000005 
‘on or before the first of each month following, until the whole amount has been paid, Failure to meet payments when due shall 
reader the deferred payment feature of this contract void, and the remaining payments on said contract shall become due and pay- 
able at once 

A discount of ten per cent. (10%) from the above contract price will be allowed, provided full payment is made within ten 
(10) days from the date of completion of installation. 

It ts mutually agreed that in event of any modification of the installation specified herein, the amount of this contract shall 
be revised in accordance with the Schedule of Prices incorporated herein, 


GENERAL SPECIFICATIONS 


All material furnished and work done under these specifications shall be in accordance with the Rules and Regulations of 
the National Board of Fire Underwriters as contained in the latest Electric Code. 

The Contractor shall give to the proper authorities all necessary notices relative to the work and shall secure the approval 
of the City Electrical Inspector required to enable the Applicant to obtain service. 

The Contractor shall furnish and install main switch and all necessary fused cut-outs. 

The Contractor shall run all necessary wires from point of sevice outside of building and shall make all necessary provision 
for the! installation and connection of the meter in accordance with the rules of the Lighting Company supplying current. 

The owner or tenant shall remove and relay all carpets, rags or other floor coverings, necessary to install wires, 

The applicant must locate all outlets for fixtures, switches, receptacles and drop cords before wiring is started, and the Con- 
tractor shall not be required to change the locatiog of ontlets after they have been installed. 

We will do all necessary cutting of floors and plaster, and will repair the floors, leaving them in as good condition as pos- 
sible, but it 1s understood that all patching of plaster and wall paper and all retouching of decorations is to be dene at property 
owner's expense 

It is understood and agreed that in the event of default in the payment of any installments when due, or of the sale of the 
land or building at said address, we may, at our option, declare all of the unpaid sums to be due and payable at once, and may 
at once sue for and recover the same in any court of competent jurisdiction, 

This proposal shall not be binding upon the Company until: accepted in writing by one of its officers, 


Fixtures are to be finished in 
The price of the above work. complete as specified, is. ) Dollars. 
For wiring to outlets only 
Switches .. 

Drop. Conta, ‘Regepractes, Oke. cae uavaquansserpubarnaeinerhaweseaciecc, eo tsesetas 
Additional for emergency circuit 


Fixtures 


Wnapection ............200eeee ee 


Fic. 1. Appiieation Form ror House WirinG 
GENERAL SPECIFICATIONS. 


AND 


i 
Business Methods and Results | 


As the campaign has progressed, it has seemed advisa- 
ble to apportion the work among all the contractors in 
good standing in Louisville and the names of such are in- 
torporated in the contract as shown. 

In commenting upon the campaign and the method of 
conducting it, Mr. Montgomery says: “The contracts are 
secured by our solicitors and brought into our office and 
divided among the ten contractors who cooperate with us 
in the campaign. Until about three weeks ago, five house 
wiring salesmen were mployed. The city was divided into 
five districts and one man placed in charge of each district. 
During the past three weeks, however, two of these men 
have been transferred to the gas department to assist in a 
gas heating campaign now being carried on, leaving three 
men in charge of the house wiring proposition. The two 
men taken off the house wiring campaign will be again 
detailed to the work within the next thirty days. 

“Tt will be understood from an inspection of the con- 
tract that our company is not a party thereto but simply 
acts as an agent in closing the contracts for the contractors. 
Our company of course does all the newspaper advertising 
at its own expense. The contractors do the work on the 
time payment plan allowing the customer to pay 25 per 
cent of the amount upon completion of the work and the 
balance in six monthly payments. In the event the whole 
amount is paid in eash, a discount of 10 per cent is allowed. 
The solicitation of this business is confined entirely to old 
residences which are located upon our present lines. No 
business houses are wired on these terms. 


WIRING SPECIFICATIONS AND SCHEDULE OP. PRICES 
CHARGE FOR INSPECTION IN COUNTY 


LOCATION L 


PRICE EACH 


Ceiling Outlet 
Bracket Outlet 
Wall Switch 
including 
Snap Switch 
8-way Snap 
Switch (Pair) 
Concealed BX 
Bracket 
Brick Wall 


£ 
3 
id 
Sy 
s 
8 
= 
s 


Front Porch ........,. 
Rear Porch ..... 
Vestibule ....:...... 


Reception Hall ......... 
Parlor . 
Living Room . 

* Library... 
Dining Room 


Lavatory .. 
Pantry . 
Kitchen 


Upper Rear Hall 
Bath) ovedenssgeccenges 


REDE 


Drop Cords, $1.10.. : 

Key, Recpts, $1.000..000.c0se00s 

Pendant Fixturt Switch, §1.00.....0-++ 

Pull Sockets, 25 cents per Socket exta.c.sccececceenneeres 
Fram Attachments, 35 cents... 


- ‘Wood Moulding, $2.00 per Outlet Bae sefha Ceaeen eee RE 
Drop Cords and Fixtures Equipped with 40-Watt. Mazda Lamps. 


Lovisville, Ky....- +. 
Werereby represent that “If 2°" the owner.» of said 


; our 
premises and that the title is to stant in (OY name 


Owner's Residence... 


Acceptod......00vuene- 


Fic. 2, Wirinc SPECIFICATIONS AND SCHEDULE 


OF PRICES. 
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“The solicitors carry a fixture catalog illustrating the 
line of fixtures furnished at campaign prices and care is 
exercised in selecting a standard line which can be fur- 
nished by all of the dealers. No commissions are paid the 
contractors by the company for doing the work as has been 
done in some cities. The only expense incurred by the 
company is the cost of advertising and solicitation. We 
believe that we have only fairly started in this campaign 
and intend to earry it on for at least two more years.” 


Experiments at Seattle, Washington, With Electric 
' House Heating. 

In the last report compiled by Mr. J. D. Ross, an elec- 
trical engineer in charge of the municipal lighting depart- 
ment of the City of Seattle, Wash., considerable interesting 
data on experiments to determine the practicability of using 
electricity for heating houses was given. During the past 
two years several houses haye been fitted up by their owners 
with electric heaters, both of the direct radiation type and 
the type used in connection with hot water radiators. The 
lighting department connected these houses to its mains, 
made a special rate for current and kept complete records 
of the temperatures maintained in the house and the amount 
of current used. 

The first house equipped was of concrete construction 
with solid 81% ineh walls, and contained five rooms, having 
a total floor area of 418 square feet, a cubic capacity of 
3252 eubie feet, an outside wall area of 491 square feet, 
and a window area of 127 square feet. In this house were 
installed five electric heaters of the direct radiation type, of 
which three were 2 kw. and the other two had a capacity 
of 144 and 0.6 kw. respectively. Recording meters were 
placed in the service to measure the current; and the daily 
maximum, average and minimum temperatures, both outside 
and inside the house, were observed and recorded. The 
total consumption for the year amounted to 10,250 kw. 
hours, running from 2430 kw. hours in December to 20 kw. 
hours in July. An average temperature of 70 degrees was 
maintained inside the house, and the minimum at night 
was kept above 58 degrees. The mean outside temperature 
was 51 degrees and the minimum, 26 degrees. 

In this house no discrimination was made with regard 
to the time of day when the current was used. Another 
method of using electric heat was to install an electric hot 
water heater to replace, or to be used in conjunction 
with, the regulation boiler on a hot water heating system. 
In theory this method is less efficient than when direct 
radiating heaters are used, on account of a slight loss in 
the piping of the hot water system. An advantage which 
more than offsets this slight loss is that a hot water storage 
tank may be installed which will supply heat to the house 
for several hours after the current is turned off, and in 
this way the supply of current may be cut off during the 
hours of maximum demand on the lighting plant for current 
for lighting purposes. With this scheme of electric heat- 
ing, enough customers can be supplied with current for 
heating purposes to exhaust the full capacity of the present 
distribution system without any further installation what- 
ever except for the mere service wires from the pole to the 
house, since the heaters will be eut off during the hours 
when light is used. There are now four houses equipped 
with the hot water system of electric heating on the city’s 
lines. Experience shows that 1 kw. of heater capacity will 
supply 20 square feet of radiation and will require 20 gal- 
lons of storage tank capacity to supply heat during the 


lighting peak in winter. The cost of making the installa- 
tion, which is borne by the customer, will run from $10 to 
$25 per kilowatt capacity of the heater, depending on the 
size and layout of the house. This expense includes merely 
the wiring and installation of the electric heater and the 
cost of the heater itself. The records show that in one 
house of frame construction having 200 feet of radiation 
supplying four rooms with outside wall area of 846 square 
feet and window area of 201 square feet and cubic contents 
of 7,290 eubie feet, the monthly consumption of current 
during the winter months averages 3,000 kw. hours, with a 
temperature maintained in the house at 68 to 70 degrees, 
and the average monthly consumption for the entire year 
will amount to about 13,000 hours. 

To sum up, the results of all the heating experiments 
to date are: Electrical heating for homes is perfectly 
feasible and is the most convenient and cleanest method. 
Despite the fact that heaters of 100 per cent efficiency are 


‘used, the amount of current needed makes the expense at 


present rates several times that for heating with coal. One 
pound of coal contains as much heat as three kw. hours in 
electricity, and with coal at $6 per ton and current at 2 
cents per kw. hour, the coal costs 0.3 cents as against 6 
cents for the current, a ratio of 20 to 1 in favor of the coal. 
This is partially offset by the fact that all of the heat of 
the current is utilized, while from 30 to 80 per cent of the 
heat of the coal is wasted. Compared on a basis of cost, 
electricity at one-half cent per kw. hour is from 25 per cent 
to 40 per cent higher than coal at $6 per ton 

While electrie heating must be regarded as a luxury at 
the present rates, this is not true of electrie cooking. Scores 
of people in Seattle depend upon electricity altogether for 
cooking and uniformly agree that it is the most convenient, 
safest and cleanest method and no more expensive than 
any other method. The lighting department is encouraging 
the use of electric current for cooking and has made a rate 
of 3 cents per kw. hour for this class of service. Thé engi- 
neering staff of the department has collected data on elec- 
trie cooking and heating and is ready to assist customers 
who wish to use current for this purpose. An average of 
all the bills rendered during the past two years shows that 


the average monthly bill for current for electric cooking 
is $3.03. 


Safety First Device Used by Louisville (Ky.) 
Garage. 


A “Safety First” scheme of decided merit has been 
installed by the Southern Motors Company of Louisville, 
Ky., designed to prevent collisions with pedestrians when 
vehicles leave the garage. On leaving this garage motor 
vehicles are obliged to cross the sidewalk of a busy street 
along which pedestrians are passing all hours of the day 
and night, and as a warning a red lamp has been installed 
in front of the exit in a large globe, on each side of 
which the word “danger” is painted in large letters. This 
lamp is lighted from sunset to sunrise and in itself forms 
an effective cautionary signal. It is, however, supple- 
mented by a loud-ringing gong, which is automatically 
operated whenever a vehicle approaches the exit door, a 
steel plate being so placed that it automatically closes the 
contact with a copper spring and rings the bell whenever 
the wheels pass over it. , 

Local authorities would do well to enforce the installa- 
tion of such a device at the entrance to every garage located 
on busy thoroughfares. 
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Concerning the Electrical Trade 


News of Activity by Manufacturers, Jobbers, Dealers, Contractors and Engineers. 


James L. Kirkland, Southern Representative of 
Economy Fuse and Mfg. Company, a Pioneer 
in Electrical Work. 


‘here is no one thing that calls attention to the fact 
that the electrical industry is still young, as the remin- 
iscences of some one of the few men who were connected 
with the first electrical construction work, a time when elec- 
trical machines were rated in number of lights and kilowatt 
capacity a thing yet to be learned. Such a pioneer is Mr. 
James L. Kirkland and many are the interesting experi- 
ences he relates with such men as Thomas A. Edison, 
Edward H. Johnson, Edison’s superintendent, E. T. Green- 
field, his wiring foreman, W. S. Andrews, now with 
General Electrie Company, A. N. Vail of the original 
Edison Electric Illuminating 
Company of Boston. He was 
also. intimately acquainted 
with the late Luther B. Ster- 
ringer well known as_ the 
inventor of the first commer- 
cial combination electric fix- 
tures and largely respon- 
sible for the illumination and 
displays at the Cotton States 
Exposition in Atlanta in 1895, 
the World’s Fair at Chicago 
and the Pan American Expo- 
sition at Buffalo. 

Mr. James lL. Kirkland 
was born in Philadelphia, Pa., 
February 26, 1869, and began 
in electrical work with the 
Marine and Inland Telegraph 
Company, working on the 
construction of the first tele- 
graph line from Philadelphia 
to Pittsburgh. This company 
was organized by his grand- 
father, the Hon. James L. 
Shaw, who was its president 
until it became a part of the 
Western Union Telegraph Company in the early eighties. 
Mr. Kirkland left the telegraph field to go with the Edison 
Electric Company, working under Mr. HE. H. Johnson, then 
general superintendent of construction. His first work with 
the Edison Company was in connection with the completion 
and starting of the generating station at Sunburry, Pa., the 
first three-wire central station to be built by the Edison 
Company outside of New York City. Later he worked on 
the first lighting plant of the Commonwealth Edison Com- 
pany of Chicago, at Adams Street and under the late 
Charles Holmes. 


Mr. James L. KirKLAND, A PIONEER IN ELECTRICAL 
CONSTRUCTION. 


After some eight years with the Edison Company, Mr. 
Karkland went with the Westinghouse Electric Company 
working under G. O. Fairbanks in the erecting department. 
At this time he was detailed to the operation of station 
equipment just before being turned over to local manage- 
ments, being known as a “30-day man,” a term created by 
reason of the fact that 30 days of successful operation 
was then considered sufficient demonstration of a success- 
ful installation and proof of readiness for acceptance. In 
1892 Mr. Kirkland left the Westinghouse Electrie Com- 
pany to become superintendent of construction for the W. 
S. Reed and Company of Chicago, spending the first year 
in wiring different buildings at the World’s Fair and later 
other buildings in Chicago. In 1896 he resigned this posi- 
tion to go into sales work for the American Cireular Loom 
Company, covering the east- 
ern territory for some six 
years, leaving in 1902 to go 
with the Eleetrie Supply Com- 
pany of Memphis, Tenn. 

An illness in 1908 forced 
Mr. Kirkland to give up act- 
ive work and during 1909 and 
1910 he devoted part of his 
time as manufacturers agent 
with headquarters at Mem- 
phis representing Machen and 
Mayer Electrie and Mfg. 
Company and Philadelphia 
Electric and Mfg. Company, 
and during 1911 traveled in 
the South for the Central 
Electric Company. In 1912 
and 1913 he was again 
located in Memphis as con- 
tract agent for the Wagner 
Electrie Company, a_ local 
dealer in electrical supplies 
and fixtures. While in this 
position he was interested in 
a proposition made by the 
Economy Fuse and Manufact- 
uring Company of Chicago, 
and accepted the position of 
sales representative for the Southern states with headquar- 
ters in Memphis, which position he now holds. 

Mr. Kirkland is a brother of Mr. Harry B. Kirkland, 
vice-president and sales manager of the American Conduit 
Mfg. Company of Pittsburgh, both being as widely and 
as well known as any two brothers connected with the 
electrical supply and jobbing business today. Both have 
a characteristic genial nature and personality that once 
known will never be forgotten. Mr. James L. Kirkland 
in 1892, married Miss Elizabeth Dunn of Rock Island, Il. 
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Installation, Operation and Maintenance 


This section is devoted to practical suggestions, experience and data, and is open to all readers who have something to say on 
every day work and trouble in the plant or sub-station, on the line, in the factory, mill or elsewhere. 


Losses in the Distribution of Electricity. 


That a considerable loss takes place in the distribution 
of electricity between the central-station switchboard and 
the lamps in the eustomer’s building, is generally under- 
stood. However, the extent of these losses and their appor- 
tionment among the components of the distribution system 
is not appreciated by the average person. In what follows 
the writer gives some data compiled from careful estimates, 
relating to the losses in a 2400-volt, two-phase distribution 
plant in a middle west city of 7,000 inhabitants. It is 
believed that the data secured in connection with this in- 
stallation are fairly typical of those relating to average 
plants in towns of from 5,000 to 15,000 inhabitants where 
2400-volt alternating-eurrent distribution systems are in 
operation. 


7Tror7s. 
Loss 
T5OOOKWH 


Line Loss 
10,000 KWH 


Condy 
on sicfe 
of House 


Merer Loss 
/5,000 KWH. 


75390 or 265000 WS To or 250,000 
Toto/ Output 350,000 KWH. Feoches HWH Reoches 


AWH (/00 %, /Merer Consumers 


Fig. 1. Diracram SHowina Wuere Losses Take PLACE 
IN DistrrpuTion SYSTEM. 

During the year 1913, 250,000 kw-hrs. were delivered 
to the customers of this central-station, this value being 
obtained by adding together the meter ratings of all the 
customers. During the same period there were delivered 
to the switchboard in the central-station 350,000 kw-hrs. 
Obviously the loss in the distribution plant was 100,000 
kw-hrs. during this year. By careful calculations, it was 
ascertained that the annual line loss was about 10,000 
kw-hrs and that the annual transformer loss was 75,000 
kw-hrs and the meter loss was 15,000 kw-hrs. It is evident, 
then, that the total distribution loss was equivalent to 40 
per cent of the energy delivered. These values together 
with others are given in Table 1 and Fig. 1 shows where the 


TABLE 1. LOSSES IN THE DISTRIBUTION OF ELECTRICITY. 


Inper Inper 

Annual cent of cent of 

Item Kilowatt Elee. Elee. 
Hours Gen Deliv 

TAnee OSes crests Sarcaae ss © TO; 000 Aerts PNY cel earth 4.0 
Transformer loss ......... (HIM anode Ale wigtacacie 30.0 
Meter” loss” .fs.crcrc teins ctetete« 1, COU were ene MUS ey ass 6.0 
Total distribution loss ....100,000...... OB Occ. 40.0 
Generated by station ...... 300, 000% UNE eaey oe 140.0 
Delivered to consumer..... 250,000...... TsO sere: 100.0 


losses take place. A study of Fig. 1 will emphasize the 
importance of installing transformers having as high effi- 
ciencies as possible, inasmuch as the transformer loss was, 
in the ease studied, the greatest of any of the losses in the 
system. The meter loss was greater by 5,000 kw-hrs. than 
the line loss. A study of this condition will probably upset 
the usually accepted idea that the loss in the line between 
the central-station and the transformers is the largest one 
in the distribution plant. 


Geo. Gilman. 


What Should Lowest Value of Insulation of Power 
Lines Be? 


Much has been written about economy and efficiency 
in the boiler and engine room. Experiments galore have 
been made to determine the cheapest and best illumination ; 
good money has been spent for the construction of pole 
lines with the latest and best of insulators, ete., but how 
much time is being spent to keep up the efficiency of in- 
sulation? Some one has said that all high voltage wires 
should be used bare for the reason that the insulation on 
the outside deteriorates making such worse than none 
especially in wet weather. Yet how about the insulation 
of other apparatus? Transformers may develop winding 
trouble that if corrected in time might save money, prevent 
a fire, or even loss of life. 

You may say, “What is all this about?” The answer 
is, “An insulation test!” The writer believes that during 
dry weather or say two days after a rain, and never less 
than once a month, some or all apparatus circuits should 
be tested, for it is certain that if faults show up during 
dry weather, they may be expected to be greater during 
wet weather. It must be remembered that there is hardly 
such a thing as perfect insulation on outside circuits where 
a pole line is involved but such can be approached. 

Let us strike a basis for insulation calculations and 
then “shoot trouble.” Since power and lighting lines range 
in voltage from 220 A. C. up and as 500 volts D. C. is 
common, we will consider this latter voltage the testing 
emf. We will also assume that the average city cireuit 
is about 5 miles long for easy calculation. The insulation 
test will now be taken up. The connections for this test 
are shown in Figs. 1 and 2. While the 500 volt generator 
shown grounded in Fig. 1, the details of Fig. 2 show the 
arrangement. 

Suppose the test shows a deflection of 5 volts on the 
voltmeter, and the resistance of the voltmeter is about 
50,000 ohms, then R the insulation resistance can be found 
from the following formula: 

R = [(E — EH’) + B’] X W 

R per mile = R & Number of miles of cireuit. Also 
in this formula, E is the testing voltage; E’ the voltmeter 
deflection with the circuit open; W the resistance of the 
voltmeter; R the insulation resistance corresponding to 
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voltmeter reading and M the insulation per mile. In the 
above example we have, a 5 mile cireuit showing 5 volts 
deflection and a testing voltage of 500 volts D. C. Then, 
R is as follows: 

R = [(500 —5) + 5] & 50,000 — 495,000 ohms. 

M = 495,000 & 5 = 2,475,000 ohms, or 2.46 megohms. 

The question now comes up, shall we consider 2.5 
megohms per mile good insulation for a lighting and power 
circuit, when telephone and telegraph companies secure 
100 megohms per mile and even better? This is a subject 
for discussion and the writer puts the question, “What 
should the minimum insulation be for a power line?” 


To Line to be rested 


DIAGRAM OF CONNECTIONS FOR INSULA- 
TION TEST. 


Fies. 1 anp 2: 


For testing purposes, a board could be fitted up near 
the main switchboard and data secured for determination 
of the minimum insulation. In this way plant operators 
would be able to locate little things before they become 
great. If anyone has tried out a scheme of this kind, 
“What are your views?” or better “What are your re- 
sults?” 


J. B. Dillon. 


How to Select a Boiler Feed Pump. 

The selection of a boiler feed pump in both small and 
large plants does not get the attention that it should. 
About all the attention that is given, is to make sure that 
the machine is sufficiently large so that the speed will not 
be too rapid, and that the water end will be of a certain 
type. This is all right so far as it goes, but the most vital 
point is not touched upon at all. 

For plants of small size the piston type pump is usually 
selected for this class of pump is easily taken care of in 
most instances. The main trouble with it, is the fact that 
when it leaks around the water piston there is no way of 
detecting this trouble, whereas in the outside plunger type 
of pump, any leakage around the plungers is on the out- 
side, and readily detected. For a plant of 300 to 400 horse- 
power and over the writer believes that the outside packed 
plunger type of the center packed pattern should be used. 
This type of pump is made in the center packed, and end 
packed, the latter being a little easier to get at for packing 
but takes up much more room. 

The purpose of this article is not to discuss the differ- 
ent types of pumps so much, but the proper size pump for 
a given service, and to show how a selection should be made 
in order that the steam economy may be the best. We all 
know that the ordinary steam driven duplex or simplex 
pump is the most extravagant type of machinery that one 


ean select, and for this reason we should make the selection 
the best that is possible, so that steam may be saved as 
much as possible. 

In what follows we will also show how the “slip” in a 
pump will seriously effect the amount of steam that the 
pump will use in doing a certain amount of work. What 
is meant by pump slippage is that the valves, both suction 
and discharge, will allow the*water to work back after it 
has been pumped up. This item is very serious and many 
pumps in every day service have as much as 50 to 60 per 
cent slippage, which means that such a machine is using 
just twice as much steam as it should to do its work. 

In order to make the points mentioned plain, we will 
assume a plant of 500 horsepower and select a pump for 
same, showing also how much steam this pump will use 
with different values for “slippage.” 

The pump will have to handle 500 « 30 — 15,000 
pounds of water per hour or 15,000  .002 — 30 gallons 
per minute. In most eases the pump will have to handle 
hot water (there being an open heater in service) and under 
these conditions the pump should be large so that the speed 
will be slow in order that the pump may not pull to high 
a vacuum on the suction and cause the water to be flashed 
into steam and make the pump race as it were. 

At 15 feet per minute, we find that a pump with a 5 
inch diameter water eylinder would be right. From standard 
pump eatalogs it is found that this would be a 714x5x6 
size (duplex) or it might be an 8x5xl10, or at a higher 
speed, we could select a 544x314x5. This smaller size would 
be required to run much faster than the speed that we first 
selected in order to do the required work, the speed would 
be 30 feet per minute. We know that this is too high, but 
it will assist us to show the false economy of selecting 
either too small or too large a pump. 

In the above plant we will assume that the steam pres- 
sure is 125 pounds, and that the friction in the water lines 
is 15 pounds making a total of 140-pounds against which 
the pump will have to operate. The pump _horse- 
power that would be required for this would be found as 
follows: 

(15,000 « 140) + (60 * 33,000 0.433) = 2.5 
pump horse power. 

In determining the amount of steam that will be used 
by this pump, we will take the volumetric displacement as 
the pump takes steam the whole stroke, which makes this 
true, as well as the reason why this type is so extravagant 
in steam. The 74x5x6 pump will have to travel 15 rpm 
in making the 15 feet per minute as in each double stroke 
the pump travels one foot. The displacement will be found 
as follows for the steam end, or the amount of steam re- 
quired to pump the water. 

(a) [(74%2)* X 3.1416 & 15 & 2 & 12” & 60) + 4& 
1728 3.15) = 175 pounds per hour. 

Since this pump is doing 2.5 pump horsepower in feed- 
ing these boilers, the rate of steam per php is, 

175 -— 2.5 — 70 pounds per hour per php. 

We will now see what this steam consumption would 
be if we selected the smaller pump, say the 514x314x5. 
In this case the speed of the pump would be much greater, 
or 30-feet or 37-rpm, to do the work. This would require 
for steam, 

(6) [(5%4)? X 31416 sae .833 SZ 12 a0 eee 
(4 1728 & 3.15 = 250 pounds per hour. 
or 250 — 2.5 = 100 pounds per hour per php. 
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This shows that we should not select the smaller size 
of pump as the waste in the steam would be too great, 
not to mention the high speed. 

We will now see what the other size of pump will give, 
namely, the 8x5x10. Since in each stroke the pump piston 
goes 1.66 feet, the rpm will be small, or 15 ~ 1.66 = 9 rpm. 

The steam required would be, 

(e) [8 xX 31416 X99. 166 <2. x12. 60] — 
[4 & 1728 & 3.15] — 198 pounds per hour. 

or 198 ~ 2.5 = 79 pounds per hour php. 

This shows this pump to be more extravagant than the 
742x5x6 pump. If we refer to the table of pump ratings, 
we will find that this size pump was selected as the best 
pump for a total of boiler horsepower from 450-horse- 
power to 600-horsepower. 


Below a table is given showing the proper size pump 
to be used for different sizes of plants; the amount of 
steam required to operate these pumps when they have 
slippage from 0 per cent to 50 per cent and also the speeds 
and rpm for each pump at the different slippages. From 
this table the engineer can readily count the revolutions 
of his pump and tell how much slippage there is in the 
pump. This slippage may be in the valves or it may be 
around the piston. In the piston type of pump there is 
no way to tell where this is, but in the outside plunger 
type of pump this can be ascertained as the loss around 
the piston or rather the plungers would be on the outside. 

The above table is based on a steam pressure of 125 
pounds, which has a volume of 3.15 eubie feet per pound. 
If the amount of steam is required for any other pressure, 


TABLE SHOWING PUMP SLIPPAGE. 
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AM%x2%x4 150 22» «62 25 /he 70 28 76 
5Yx8%x5 250 18 86 DOMME OS 23 110 
350 16 120 18 132 20 144 
6x4x6 450 21 160 24 180 26 200 
? 450 tam 65 TL TS 17 . 200 
he ee ers ys 18° 210 20 235 22° 255 
8x 5x 10 600 10 230 12 270 14 305 
750 13 290 15 335 17 380 
10 x 6 x 10 750 7 240 8 270 9 310 
1000 12 425 14 490 16 560 
10x 6x12 750 7 290 9 380 10 420 
1000 10. 415 12 490 13 540 
12x7x10 750 7 350 7 850 8 370 
250 10 490 12 590 14 690 
1000 ae 450 8 500 9 560 
12x 7x12 1250 9 565 toe ele 12 715 
1500 12 700 13 750 14 820 
1750 14 800 15 900 17 990 
2000 15 900 17 1025 19 1150 


ee Se ee 


In the formulas a, b and c, it might be well to explain 
what each expression referred to as these are abstract quan- 
ties. In formula (b) we have, 

[ (514)? + 4] = area of the cylinder; 37 = number of 
revolutions the pump makes per minute, where 1 revolution 
= 4 strokes; .833 = the portion of one foot in every rpm 
and is used to change the rpm to feet per minute; 12 
inches per foot; 60 = minutes per hour; 1728 = inches 
in one cubic foot; and 3.15 — cubic feet to one pound of 


steam at 125 pounds pressure. 

To those who are familiar with the use of the slide rule, 
I will give an easy and quick way of selecting a pump 
by its use. 

For example, we will take the case of the 714x5x6 pump. 
We know that the pump must handle 30 gallons gallons per 
minute for 500 horsepower. We will assume the speed of 
the pump to be 15 feet per minute then on the seale “A” 
of the slide rule at 30 set 15 on “B” under the 30. On 
“C” run the reading hair line to 3.5 and on “D” read 4.95, 
the diameter of the cylinder of the water end of the pump. 
This is for a duplex pump. If the case is a simplex pump 
then set the reading hair line at 4.95 on “C” and read the 
answer on “D” as above. In either case the answer gives 
the diameter of the water cylinder. 

Since we have found the size to be about 5 inches, we 
know that the pump must be either the size selected above 
or some other size that has a 5 inch water cylinder. 
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32 90 37 106 45 124 -74 84 
26 125 30 140 36 172 1.23 70 
23 172 27 200 32 240 1.70 70 
30 230 85 270 43 320 2.25 72 
20 235 23 260 27 815 2.25 73 
25 290 30 350 36 420 3.00 70 
16 360 18 390 21 460 3.00 78 
19 420 22 490 27 590 3.65 80 
sel 380 14 480 15 520 3.65 66 
18 620 20 700 24 820 5.00 85 
11 460 12 500 15 610 3.65 80 
15 620 Li 710 21 870 5.00 81 
10 490 alah 550 14 690 3.65 95 
16 790 18 890 20 990 6.20 80 
a lia | 660 12 740 a IN) 900 5.00 90 
13 810 a Ws 910 US’ SeLLa5 6.20 92 
17 990 19 1150 23 1350 tieoO 92 
19 1150 22 1300 26 1550 8.75 92 
22. 1290 25 1500 30 1800 9.90 92 


it may be found by multiplying the above given quantity 


by 3.15 and dividing the result by the volume of a pound 
of steam at the given pressure. 

The pump horsepower is worked out on a basis of 
there being 15 pounds friction in the boiler feed line, 
making a total of 140 pounds against which the pump is 
working instead of the actual 125 pounds steam pressure. 

The figure given under the heading steam per hour 
shows the actual amount of steam that is required by the 
pump for actual conditions and also for the different slip- 
pages of the pump. 

The heading steam per pump horsepower hour is based 
on the actual amount of steam that the pump is using 
without any slippage at all. This amount is obtained by 
dividing the amount of steam per hour by the pump horse- 
power. 

It is a common occurrence for a pump to have 40 to 
50 per cent slippage, and from this table one ean readily 
see the loss from running a pump under these conditions. 
A steam pump is the most extravagant of any piece of 
steam machinery about a power plant, and to allow it to 
run with a great amount of slippage is an unnecessary 
waste. The reason that this type of pump uses so much 
steam is due to the fact that there is no cut off to the valves 
and the pump takes steam the full stroke. It does not 
matter whether the pump is doing work or not, the eylin- 
der fills with steam and is released at the end of the stroke. 

Earl F. Scott, M. E. 
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What is the Function of Lightning Rods? 


The title of Mr. Hall’s question on page 425 of the 
October issue of Electrical Engineering might have more 
properly been, “What Are the Functions of a Lightning 
Rod?” because as will be shown, the device has two mate- 
rially distinct duties. We will not endeavor to answer Mr. 
Hall’s questions in the order that he asks them, but will 
treat all of them in the course of the following discussion. 

A lightning stroke—the thing we see in the air—is 
a path between a cloud and the earth, heated to incan- 
descenee by the interchange of a current of electricity at 
exceedingly high voltage. We do not, of course, see the 
electric current of the discharge; all that we see is the white- 
hot path that is created by the discharge current. When 
this white-hot path suddenly cools, the air rushes into it 
and then there is thunder. 

What is the cause of thunder storms? No absolute 
proof has ever been presented as to this phenomenon, but 
it is fairly well agreed that thunder storms are due to the 
following conditions: It can be shown that points in the 
air at different distances from the earth are at different 
electrical potentials. In other words, there is a potential 
difference between the earth and different locations in the 
air. This potential difference sometimes aggregates several 
hundred volts per foot. A location 100 feet above the earth 
may sometimes be at a potential of 10,000 volts above 
ground. No attempt will be made to explain the reason 
for this condition. We merely state as a fact that the con- 
dition exists. A minute drop of moisture will assume 
therefore at any location in the air, the potential of that 
location. If a strata of air in the regions above the earth 
tends to become cool, the particles of watery vapor will 
agelomerate to form larger particles or possibly drops of 
moisture. Now, it is a geometric fact that if two spheres 
are combined to form a single sphere, the superficial area 
or surface of the sphere so formed will be materially less 
than the joint surfaces of the original two spheres. This 
is notwithstanding the fact that the second sphere contains 
twice the amount of water as the first. .Now the capacity 
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of a sphere is proportional to its diameter and since the 
larger drop has the charges of two particles but does not 
have twice the diameter of either particle, the potential of 
a large drop will be greater than that of either of the 
components. Agglomeration proceeds in this way until 
the potential at a certain point in a cloud is so much greater 
than that of other points in the cloud, or greater than that 
of the earth, that a lightning discharge will take place, 
provided the tendeney to discharge is not neutralized before 
the stroke occurs. 

The above paragraph explains. how a charge of static 
electricity of high potential is probably developed in a 
cloud. This charge in the cloud will, because of its induct- 
ive effect, influence an equal but opposite charge on the por- 
tion of the earth, or on the objects on the earth, directly 
under it, as shown in Fig. 1. If the cloud is charged pos- 
itively, a negative charge will be induced on the earth or 
on objects directly under the cloud. There will be a con- 
stant striving of this positive and negative charge to flow 
together and neutralize. This creates a tendency for a 
lightning discharge. 

Now we will consider the first of the functions of a 
lightning rod. This function is due to the property, that 
sharp points have, of leaking or discharging high-potential 
electricity. It can be shown by experiment or mathematic- 
ally that the electric potential at a sharp point will build 
up so intensely that static electricity will discharge from it. 
This principle was demonstrated by Benjamin Franklin in 
1760, but does not yet appear to be generally understood 
as regards its application to lightning protection. It fol- 
lows that if a pointed conducting rod is connected at its 
lower end with the ground, carried up a high object, so 
that its upper pointed end will extend in the air, that any 
electricity induced on the ground in the neighborhood of 
the conductor will tend to discharge from the point at its 
top, as shown in Fig. 2. The conductor should not be in- 
sulated from, but should be attached directly to, the build- 
ing that it protects. This discharging action will or will 
tend to neutralize the potentials between the earth below 
and the cloud above, and thus endeavor to prevent a light- 
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ning discharge. The first and most important function of 
a lightning rod, then, is to prevent discharges through the 
leaking action of points. 

Sometimes, however, the potential of a cloud will build 
up so rapidly that it is impossible for the point action of 
a lightning conductor to neutralize it. In this case a dis- 
charge must necessarily occur, and then the function of the 
lightning rod is to complete a path of minimum opposition 
between the air and the earth for the lightning discharge 
to follow. The lightning conductor should enshroud the 
building that it is to protect as completely as possible as 
shown in Fig. 2. <A grounded metal cage, Fig. 3, or metal 
sheath enclosing a building should theoretically afford ab- 
solute protection. The ground connection must be good. 

There appears to be no particular basis for the state- 
ment “that lightning seldom strikes twice in the same 
place” because it can be shown by an almost unlimited num- 
ber of examples, that lightning has not struck only once, 
but repeatedly, in the same place. For instance, the Wash- 
ington monument in Washington, D. C., the Eiffel Tower 
in Paris, and the White House, in Washington, have all 
been struck more than onee. The Washington Monument 
and the Eiffel Tower, have, we understand, been struck a 
great many times, but without any appreciable damage 
because the Eiffel Tower is of itself a splendid lightning 
rod, and an elaborate system of rodding protects the Wash- 
ington Monument. 

The advertisement that accompanies Mr. Hall’s question 
probably contains misinformation. It used to be held by 
some scientists that the atmospheric electricity that produces 
thunder storms was generated by the friction of the air 
on the earth as it revolves, and by the wind blowing over 
objects on the earth. Some physicists also maintained that 
atmospheric electricity was due to charged globules of 
moisture rising from the ocean and other bodies of water. 
It now appears to be fairly generally held, however, that 
the enormous differences of potential in the clouds are 
created through the agglomeration of moisture particles as 
indicated in the above paragraph. While it is altogether 
probable that wind blowing through grain may develop 
some static electricity, we do not believe that this phe- 
nomenon has anything to do with thunder storms. 

Regarding the effectiveness of correctly installed light- 
ning rods, there is now absolutely no question. Statistics 
compiled by the fire insurance companies in certain states 
where the fire losses due to lightning used to be enormous, 
show that a properly rodded building although it may be 
struck, will practically never be damaged by lightning. For 
some reason or other that has never been satisfactorily ex- 
plained hghtning shows a _ tendency to strike hay 
stacks and barns that are filled with hay. In some com- 
munities, portable lightning rod systems are installed over 
hay stacks. Barns should be rodded. 

Terrell Croft. 


Causes of Lightning Supplementing Mr. Croft’s 
Remarks. 

Supplementing the comments by Mr. Croft on the causes 
of lightning and to bring out a few points he did not take 
up, we quote what follows from an address by Dr. C. P. 
Steinmetz on the subject of lightning phenomena, delivered 
before a joint meeting of the Franklin Institute and the 
A. I. E. E. Dr. Steinmetz said: 

“With our present knowledge, we must consider as the 


most probable explanation—although not certain by any 
means—that the lightning discharge is the phenomenon of 
the equalization of internal electric stresses in the cloud, 
and is analagous to the splintering or breaking of an un- 
evenly stressed brittle material, like glass. The question 
then is, how do these uneven electrostatic stresses originate 
in the cloud, and how do they reach such values as to cause 
internal equalization by rupture? If there has been pro- 
duced a very highly unequal distribution of voltage in the 
electrostatic field of the cloud, it is easy to see how a dis- 
charge can pass along miles of cloud, without such unrea- 
sonably great potential differences as would be required for 
a direct discharge across space, just as from a scratch in 
a poorly annealed glass plate, cracks may run all over the 
plate, splintering it in all directions. Assuming that the 
potential distribution in the cloud becomes very uneven, if 
then at some point the potential gradient becomes higher 
than the disruptive strength of air, at this point a local 
disruptive discharge occurs, perhaps only a few inches in 
length. This discharge equalizes the potential gradient 
within its path, and thereby increases the gradient at the 
ends of the discharge. 

“Tt is not so difficult at least to make a preliminary esti- 
mate of the building up to very high, and uneven voltage 
distribution in the cloud, as soon as you have assumed 
some initial voltage. We do not know where the initial 
voltage comes from, but we must accept the fact that there 
is normally a voltage gradient in the air, a potential dif- 
ference between different altitudes which may amount to 
a hundred volts or more per foot. 

“Tf condensation takes place in the higher regions of 
the atmosphere, rain drops form, minute drops at first, 
which necessarily must be at the potential of the air in 
which they form. This means they have a potential dif- 
ference against the ground, and therefore an electrostatic 
charge against the ground, corresponding to this potential 
difference. Assuming now that many of these minute rain- 
drops conglomerate to larger drops, it means that many 
small condensers conglomerate to one condenser, which is 
somewhat larger in capacity, than each component, but 
very much smaller in capacity than the sum of the eapac- 
ities of its components. But it contains all the electrostatic 
charges of the rain-drops, and at the much smaller eapac- 
ity, the same charge gives a higher potential difference: 
Suppose a thousand small rain-drops conglomerate into one 
large one. This has ten times the capacity but 1000 times 
times the charge, hence a hundred times the voltage. Con- 
glomeration of minute drops into larger ones thus must 
give a great increase of potential difference against ground. 

“We know the clouds are not uniform in density, and 
where the density is greatest conglomeration of condensed 
drops takes place to a much greater extent, building up to 
a much higher voltage, and thereby between the parts of 
the clouds of different density, the light and the dark 
portions, potential differences must appear and increase 
with increasing condensation, until somewhere the disrupt- 
ive gradient is passed, equalization oceurs by a lightning 
discharge, and*then the same play repeats again and again. 

“Lightning discharges then are the result of the voltage 
unequalities produced in the clouds by the unequal rate of 
conglomeration of rain particles due to the unequal cloud 
density. In agreement with this is, heavy lightning stro‘ces 
are usually followed by a heavy down-pour of rain. In 
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reality they are preceded and caused by it, but it takes time 
for the rain-drops to come down. 

“Let us assume now that the process is reversed, and 
after conglomerating to high voltages the rain-drops evap- 
orate again. Since gases apparently do not carry electro- 
static charges, the rapidly dwindling rain-drop retains its 
entire charge, hence must rise in potential, and finally must 
discharge, and this progressive evaporation of the rain- 
drops must also result in the building up of potential dif- 
ferences and therefore the formation of lightning, and this 
may explain the two forms of lightning, that acecompany- 
ing rain-storms and thunder storms and the so-called ‘heat? 
lightning. 

“The former is the result of condensation and conglom- 
eration, the latter the result of evaporation of rain-drops. 
In this field, which is not merely of theoretical interest, 
but of high industrial and general importance, our knowl- 
edge is still very limited. It is a fairly unexplored field 
of electrical engineering and electrical science.” 

In answer to the question as to the advisability of using 
ordinary lightning rods for the protection of buildings and 
high exposed points of structures, Dr. Steinmetz also said: 
“The lightning rod is a great protection and I would not 
like to be in an exposed place without such protection. 
But you must not expect that one rod on one end of the 
building will completely protect the other end a hundred 
or more feet away. There must be sufficient rods to extend 
their protective zone over the entire area. The apex of 
the roof and other projecting edges must be protected by 
connecting wires, ete. That is, like any other apparatus, 
the lightning rod protection must be installed intelligently 
and properly to be effective. The general principle is cor- 
reet only it must be rationally applied.” 

It may be of interest to mention that a paper giving 
investigations to determine a suitable system of lehtning 
protection for buildings containing explosives, was pre- 
sented by L. A. DeBlois at the Washington meeting of the 
A. I. E. E. last April and published in the proceedings of 
the Institute for April. An interesting discussion of this 
paper has also been published and is found in the October 
tissue of the proceedings. Comments by Dr. E. E. F. Creigh- 
ton, Prof. Elihu Thomson, Dr. George R. Olshausen and 
others are given taking up the scientific features of the 
subject which will be of interest to any reader who desires 
to make it a study.—Editor. 


Causes of Lightning Phenomena. 

It is the general opinion among a large percentage 
of the people that lightning is a ball of fire, which either 
strikes some object or buries itself in the ground: no 
thought is given to the cause. This opinion is wrong. 
Lightning is caused by a potential difference or difference 
in voltage which exists between the clouds and the earth. 
The earth is a partial conductor, over it is atmosphere 
which is a very good insulator, further out is the rarefied 
air which is a partial conductor. There is no bolt of light- 
ning: Since heated air has a lower resistance than cold 
air, and electricity always follows the path of least resist- 
ance, we have the frequently seen zig-zag flashes, the air 
being a mixture of warm and cool strata, 

The reason for houses, trees, chimneys, ete., being struck, 
or, rather having the electricity pass through them, is that 
they project up in the air, decreasing the length of the 
high resistance air, being better conductors than the air 
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the electricity naturally follows this path to the earth. The 
flash of lightning which we see is that of a column of 
intensely heated air, caused by the electric current passing 
through it, driven out from the path of discharge at a 
velocity of about 186,000 miles per second. 

Ball and sheet lightning are caused by flashes which 
occur between clouds. Clouds often become charged at 
different potentials, and flashes result between them as 
between clouds and the earth. 

There are two kinds of lightning discharges, and build- 
ings should be protected from both. One is discharge by 
steady strain (A). The other is discharge by impulsive 
rush (B). These are shown in figures 1 and 2. A is when 
the lightning passes directly from a cloud to the earth. B 
is when it passes first from one cloud to another, and then 
from this cloud to the earth. B also occurs when it sud- 
denly rains. Rain is of lower resistance than air, and the 
lightning therefore passes with a sudden impulse to the 
earth. 

Modern methods of protection against lightning take 
both types of flashes into account. The only complete 
protection against a B flash is a bird-cage construction of 
metal around the building, and this must be well grounded. 
To effectively guard against the A flashes the common 
lightning rod can be used, but with the following pre- 
cautions: 

The rods should be pointed and well insulated from the 
building; they should be effectively connected with the 
eround; they should be good conductors, so as not to be 
injured by a powerful discharge; there should be enough 
rods to project beyond all salient parts of the building. 
Lightning rods ean be very well grounded by connecting 
them to water pipes, but, for “safety first,” never with gas 
pipes. In rural districts they can be buried deep in moist 
eround. Experiments have shown that rods should be either 
of one inch diameter iron or three-eighths inch diameter 
copper. For equal lengths these have the same resistance, 
but iron is preferable for it has greater heat-radiating area. 

A building well surrounded by tall trees is quite immune 
from both types of flashes. Buildings of conerete con- 
struction, with their iron frame works well tied together, 
are very well protected against all lightning. Since heated 
air is a comparatively good conductor of electricity, it is 
useless to put rods on large chimneys, for lightning will 
pass to the earth by way of the heated air. 

It is not true that lightning never strikes in the same 
place twice. It is not liable to strike the same place twice 
during a certain storm, for the clouds in one place are 
usually discharged at the first flash; but charges may exist 
and lightning strike the same place during any later storm. 

In the above discussions on the causes of lightning no 
attempt has been made to cover the subject thoroughly or 
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in a truly scientifie manner. Only the very fundamentals 
are used. For more advanced information the reader is 
referred to the following references: Steinmetz: General 
Lectures on Electrical Engineering; Lodge: Lightning Con- 
ductors and Lightning Guards; Rowland: Atmospheric 
Electricity. 

Howard R. Smith. 


Causes of Lightning. 


Statie electricity is caused by friction, positive poten- 
tial being stored in atmospheric moisture and negative po- 
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Strength of Insulators vs. Pins. 
Editor Electrical Engineering: 

(486) Please advise which gives way first under load 
a wood pin or its insulator at voltages say 11,000 to 44,000, 
due to bending stresses and side pull. How do metal pins 
and the same type of insulators act under same conditions? 
The writer understands that the leakage at the voltages 
mentioned over the insulator to the pin may in some cases 
be enough to char or burn the pin. Could this action be 
responsible for failure at pin and insulator rather than the 
load stresses? Wes Le. 

Grounding Secondaries. 
Editor Electrical Engineering: 

(487) Please explain through your columns the best 
practice in grounding secondaries. Show where to ground 
and give connections, sizes of wire to use and any precau- 
tions to be observed. ea Wire Ee 

Causes of Sparking of D. C. Generator. 
Editor Electrical Engineering: 

(488) I have charge of a 150 kw. 250 volt six pole, 
D. C. generator which gives considerable trouble from 
sparking. The commutator has been turned down four 
times in the past six months and the brushes carefully 
fitted and equally shocked. It will run for a few days 
without sparking, when it will begin to spark at alternate 
brushes, that is the negative brushes will show sparking 
and three black spots begin to show up equally spaced 
around the commutator. The armature is wave wound 
and the fields have been tested by the voltage drop method 
and found to be OK. We have other machines of the 
same type that give perfect satisfaction. I would like to 
get opinions on this trouble from readers of Electrical 
Engineering. C. As H. 

Determining Power Taken by Machine. 
Editor Electrical Engineering: 

(489) The writer desires to make some tests on motor 
driven machines such as drill presses, lathes, ete., to deter- 
mine the power consumed in their operation. I would like 
some reader to outline the nature of test required to secure 
as accurate data as possible. About how much current 
should a 10 horsepower 220 volt induction motor take when 
running without load and revolving its rotor only? 
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Questions and Answers from Readers 


| Readers are invited to make liberal use of this department for discussing questions, obtaining information, opinions 
Discussions and criticisms on answers 
editors are not responsible for correctness of statements of opinion or fact in discussions. 


tential in the earth. When potential between atmosphere 
and earth becomes large enough, rupture takes place from 
the nearest conductors. Hence, even though the wind gen- 
erated a negative current, it would be stored in the earth, 
and not on growing wheat except as the grain was higher 
than the earth. Storing in a barn would not make the barn 
any more liable to be struck than if it contained sheep. 
The barn would be lable to be struck from the fact that it 
was high and thus nearer the charge. Height and con- 
Juetivity determine where lightning will strike. 


J. H. Ross. 


are solicited. However, 
All published answers and 


to questions 


Calculation of Inductance in Coiled Circuits. 
Editor Electrical Engineering: 

(490) The writer would like to see in the question and 
answer department a discussion on how to calculate indue- 
tanee of coiled circuits both with and without iron. Any 
formula given should be simple and plainly understood. 

AND, AYP 
Connections of Two-Phase Alternators. 
Editor Electrical Engineering: 

(491) Would it be practicable to interconnect the 
windings of a two-phase generator in T to secure three- 
phase and at the same time operate two-phase motors as 
already installed and originally connected? That is can 
both two and three-phase current be taken from two-phase 
generators by the use of a T connection? aebe 0G 


Convenient Resistances, Ans. Ques. No. 456. 
Editor Electrical Engineering: 

A simple, flexible and construeted resistance 
may be made from a number of keyless lamp receptacles 
and some single pole, double throw knife switches. Mount 
the receptacles on a board on a straight line and connect 
them all in series. Mount the switches at each end and 
between each two lamps. The center contacts should be 
connected in the wires from lamp to lamp as shown. The 
outer contacts are then connected all together and brought 
out to terminals. Referring to Fig. 1, by throwing No.1 to 
right and No. 7 to left, we have the whole bank in series. 
By throwing No. 1 to right No. 2 to left, No. 3 to right, 
ete., we can have the whole bank in parallel. We can also 
obtain any combination in between. For instance the dia- 
gram shows connections of four lamps in series and four 
By opening and closing adjacent 


easily 


sets of four in multiple. 
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switches, very fine adjustments can be secured. The hot 
resistance, using 16, 16-e.d. lamps ean be varied from 14 
to 3520, with corresponding changes in current and voltage 
ranges. Evidently about 800 watts can be taken care of. 
Using 32 ¢p lamps will double the capacity. Coils of 
wire can be made up on the same principle if lamps will 
not meet the requirements. 


Repairing Electric Fans. Ans. Ques. No. 460. 

The fan motor armature is a small piece of apparatus 
and when it goes wrong it generally goes wrong all over 
There is not much need for locating bad coils. Fan arma- 
tures are usually hand wound and any open or short usually 
necessitates a complete rewinding. In testing, one should 
have a test line, which is simply a lamp cireuit with a 
pair of terminals in series. The armature may be taken 
out and voltage applied to the fields. If they are normal, 
If short, it will burn bright. If 


open, will not burn at all. 


the light will burn dim. 
Practice will soon enable an 
operator to recognize normal field. Double voltage may 
then be put on field, and between field and frame to detect 
any other faults. The armature may now be inserted, and 
tried out. If it sparks at the commutator, it may be due 
to poor brushes or rough commutator. After putting in 
new brushes and turning off commutator, it may be tried 
again, and if sparking still takes place, there is an open 
Sometimes this may be 


repaired, but more often the armature must be rewound. 


circuit somewhere in the winding. 


Connections for Changing 2-Wire Generator to 3-Wire. 
Ans. Ques. No. 468. 


Connections referred to in question No. 468 are known 
as the Seott 3-wire system using balancer coils and was 
introduced by Mr. C. F. Scott of the Westinghouse Elec- 
tric & Manufacturing Company. Fig. 1 shows’ two con- 
ductors A and B in an armature rotating in a six pole 
field. Fig. 2 shows the voltage curves for these conductors, 
marked (a) and (b) respectively. It will be noted that 
these voltage values are always exactly equal and opposite 
in respect to a neutral axis. If therefore the conductors 
(a) and (b) be connected by an inductive resistance, a 
small alternating current will flow through this resistance 
and the central point (0) will always be at the same poten- 


te 


Figs. 1 anp SHOWING J-\WIRE System Usine Baan- 


CER COILS. 


tial. For instance if the machine generates 220 volts and 
the current is: collected from two brushes located at the 
points of maximum potential, there will be a steady voltage 
of 110 volts from (0) to both the (+-) and (—) brushes. 


Ans. Ques. No. 471. 
Protective devices are of more use in the feeder than 
in the generator circuits because trouble on the line is more 
definitely located and disposed of. Busbars are divided 
into short sections, each fed by one to three generators, 
and each having several feeders. These sections are con- 
nected by reactances. Under normal conditions ecompara- 
tively little current passes through these reactances, but in 
case of a short cireuit on any feeder, the inrush of current 
from the other sections is limited, enabling ;the protective 
device to take care of the overload. The machinery itself 
is not in need of protection, as most largé A. C. machinery 
will not develop more than 2 or 3 times full load current 
even on short circuit, due jto internal reactance, and in case 
of trouble it can be easily cut out from the switchboard 
without danger. A. G. Rakestraw. 


Protection for Feeders vs. Generators. 


Calculating Flux of a Magnet. Ans. Ques. No. 475. 
Editor Electrical Engineering: 


The determination of the flux resulting in an iron eireuit 
from a given number of ampere-turns or the ampere-turns 
required to produce a desired flux, may be best made by 
use of this equation. 

1.257 A T — HL, where 1.257 = 4/10 +; A = amperes; 
T = turns; H — magnetization force (in gausses) and L 
= length in centimeters. This formula might be stated as 
follows: The M.M.F. or magnetic potential applied to a 
magnetic circuit equals the fall of magnetic potential around 
the circuit. 


In order to use this equation in solving a problem when 
ampere turns are known and flux is required, compute H, 
then from a B-H eurve, determine B for the kind of iron 
used, and multiply this by the total section to get the flux 


‘repuired. B is the flux intensity (in gausses) or the flux 


per square centimeter. 


It might be noted in connection with practical problems 
that from the formula 1.257AT — HU, the flux of a cir- 
cuit (leakage neglected) is independent of the location of 
the M.M.F. of the cireuit, independent of the diameter of 
the turns of winding, and of the size wire used. It is 
also unimportant how AT is made up, z.e., few turns and 
high current, or many turns and low current. 

In this problem, L = 1 inch = 2.54 em; A = 1 am- 
pere; section = 1 & 1% sq. in. = 8.88 sq. em.; T will 
have to be calculated, assuming the length of spool is one 
inch and wire is single cotton covered (for No. 21 — 30.7 
wires per inch). Then 50 feet of this wire gives about 
110 turns. 

Substituting in the above formula, 

HEP ee US) IAN) See Il OE 2h 

Solving for H, equals 54.5 gausses per centimeter. As- 
suming the core is of cast iron, we obtain from a B-H curve 
a value of B equal to 7,200 gausses of magnetic induction. 
This value multiplied by the cross section, 7,200 8.88, 
gives 64,000 for the total flux. 

The “Syllabus on the Magnetic Cireuit,” published by 
Dr. A. J. Rowland of Drexel Institute, Philadelphia, Pa., 
gives a very clear explanation of the above formula, its 
deviation, ete. H. R. Smith. 
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Derivation of Wiring Formula. Ans. Ques. No. 478. 
Editor Electrical Engineering: 

In question 478 of the September issue, E. F. S is try- 
ing to use a formula designed for rough ealeulation, such 
as one meets in inside wiring, to check up with another, 
more accurate one, for line transmission problems. Either 
formula is correct in its own limiting sphere of service. 
Bringing these formulas down to the same notation we have, 

Oley Coble a chp.see0746 DADE S15) 
(n & pf X E X e), and, 

(2 C MM S=atw ><. K,) = 4B xeP). 

To bring the power terms together we have: 

(3) W = (hp. < 746) + (n X pf) 

Equation (1) can then be written, 

ae C Mi (Wi >aeD * Kipaale-s (BE ><.@): 

Before continuing further, suppose that we clear up 
several differences in these formulas. It is noted that a 
numerical constant (1.5) appears in (1), that is absent 
in (2). This is for overload starting allowance, as stated 
in the Standard Handbook for Electrical Engineers (sec. 
18 paragraphs 50, 53 and 65). This allowance is required 
in inside work but is unnecessary on line transmission, 
hence, for purposes of comparing (1) and (2), we ean 
drop the 1.5. It is noted that K, is nearly 100 times K. 
This is because P is expressed as a percentage instead of a 
fraction. If P is expressed as a fraction, then K, — K, 
nearly. The difference is due to the resistance of a mil- 
foot of copper being taken as 11 ohms in one and 10.8 ohms 
in the other. The allowance for change in (pf) has not 
been made the same in each case. Suppose, for purpose 
of comparison that K, — K, and that the resistance of a 
mil-foot of copper is 11 ohms. Then (1a) and (2) become, 

(Sige = (Wx Ds. Ky = (sae), and 

(yO Me (Wo Dex K) — (Et <'p), where in 
(3), p == P’==27100. 

With the problem given, 

(W) in (3) = 20 & 746) + 0.88 & 0.80 — 21,200 
watts. 

In working the second case E.F.S. uses, 

W = (V3 X 220 & 51 & 0.8) -— 0.88 = 17,700 watts. 
Where he gets his 51 amperes he does not state, but, it is 
clearly seen that he is using an entirely different set of 
power values for each case. For our purpose we can as- 
sume either value, take then, 21,200 watts. Then (e) is 
given in the problem as 3 volts. And in ease (2) E.F.S. 
uses p = 1.2 per cent. These do not work out the same, as 

(6) "e=— (PEM) "=-100. 

Where M is a constant, taking account of power factor, 
frequency and size wire. In our case M = 100, hence, e 
e=3= (p X 220 & 1.00) + 100, and p = 1.37 nearly. 

Then, 


(4). CM. = (21,200 x 40 & 17) + (220 & 3) = 
21,800. 

(5). C.M. = (21,200 X 40 & 17) + (220° x 1.37) 
— 21,800. 


I hope from the above that E. F. S. can see that the 
formulas are correct within their respective limits. Now, 
to derive (2). After reading carefully sec. 18, par. 49 
of the Standard Handbook, assume the following well 
known D. C. formula, namely: 

(a). C.M. = (22 Dx I) +e, since W =~ E=I 
and e = (P & W) + 100 & I, then (a) can be written: 

C.M. = [22 * D & (W + E)] + [(P & W) + 100 


<H)] == 22 <.D KW & 100 KI). (EK PK W) = 
(22 xD xX W.x 100 * W) + (E X EX PX W). 

Now 22 and 100 — K and eancel. Then, 

C.M. = (K * D X W) + (EF X P); (b), where K 
= 2,200 for D.C., and on account of the copper required 
ratios, 1,100 for two and three-phase A.C., at unity power 
factor. 

The values of K are more or less different in books be- 
cause of the fact that it is open somewhat to a man’s own 
judgement as to how much to allow for variation in pf, ete. 
I have used a set of values as given below with good success. 


Value K in (b). Conditions. 


2,400 Single phase all lights. 

3,000 Single phase lights and motors. 

3,380 Single phase all motors. 

1,200 3 ph. 3 wire 2 ph. 4 wire all lights. 

1,500 3 ph. 3 wire 2 ph. 4 wire lights and motors 
1,690 3 ph. 3 wire 2 ph. 4 wire all motors, 


H. E. Weightman. 


Derivation of Wiring Formula. 
Editor Electrical Engineering: 

If E. F. S. will refer to the Standard Handbook for 
Electrical Engineers, he will find that the formula given 
allows for 50 per cent overload. This comes in as the 
factor 1.5 in the formula. 

The derivation of the second formula given by F. A. T. 
is as follows: Where, W — power in the cireuit; HE = 
line voltage; I — line current; P — power factor; K, = 
factor depending on number of phases (for 3-phase it is 
V3); L = loss in line (actual); R = resistance per line; 
K, = number of wires used; Y — L/W = % line loss; 
p = specifie resistance of copper in ohms per mil foot; 
= 10.8 at 31°C; A = area of conductor in circular mils; 
D = distance of transmission. 

Then, K = (10.8 K,) ~ (K,’ P’). 

W =K, EIP. Therefore, I = W ~ K, E P) 

Power loss in this line will be, 

L=K,PR=K, R [W’ ~ ( K; EF’ P’)] 

Also, Y= L~ W = K, R [W = (K,’ E’ P’)] 

R =p D = A — (10.8 D = A at 31° C. 

Then Y — 10.8 K, D [W ~ (K,’ E” P* A)] and 
A == (C108 Ky) 2K P’?]) * [W.D = FE Y] 

Bat, K ==((10,8 K,) <- (K,’ P’) 

Therefore, A = (K W D) ~ (E’ y) 

R. H. Willard. 


Ans. Ques. No. 478. 


Power Demand of Electric Hoist. 
469 and 480. 
Editor Electrical Engineering: 

The following will answer the question*by Mr. F. C. 
Deweese in the August and October issues, Nos. 469 and 
480. The data used is taken from question 480 of the 
October issue. If the hoisting cable were\parallel to the 
incline as shown in Fig. 1, then by neglecting friction, the 
pull required to move the weight of the;car (W) up the 
incline with a 10 per cent grade would be (w sin 
where (@) is the angle made by the incline with the hori- 
zontal. 

The cable drum revolves as follows where the motor 
runs at 700 rpm and the gears arranged as shown in the 
illustration of question 480. 

(700 & 13 & 14 & 21) + (46/86 105) = 6.44 rpm. 
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The pull of the drum in horsepower is equal to the 
tension in the cable times the distance the car moves through 
per minute divided by 33,000 or equals the weight of the 
car and load times the vertical distance it is moved! through 
in. going up the incline per minute divided by 33,000. By 
neglecting friction and calling P\= to tension in the cable 


DiacraM SHOwine Power ReQuireD TO Move Car ON AN 
INCLINE. 
and D the distance the car moves per minute, with W the 
weight of the car and load and d (equivalent to D sin @) 
the vertical rise of the car per minute, then the horsepower 
required at the drum is, 
Hp. = PD — 33,000 — Wd — 33,000. 

In the case W — 140,000 pounds and d = D sin © 
where D = zw 2 rn and (2r) is diameter of drum and (n) 
its rpm. Sin ¢@ = height of incline divided by length 
= 20 — 200 — 0.1. 

Hp.= WD sin ¢ ~ 33,000 
= (140,000 & 3.1416 «24.5 & 6.44 & 0.1) ~ 33,000 
12: 17.5 

If the 30 horsepower motor is loaded to capacity in 
hoisting the loaded car up the incline,’ then the efficiency 
of gear train is 17.5 = 30 = 58.5%. 

This is approximately correct since, Mr. Deweese says 
the motor takes 75 amps motor load, the ampere per term- 
inal rating of a 30 horsepower 220 volt motor being’ 77.0. 

F. G. Flickinger. 


Calculation of Flux of Magnets. Ans. Ques. No. 475. 
Editor Electrical Engineering: 

The fundamental law on which all magnetic ealcula- 
tions’ are based is M — R =F. Where F = flux; M = 
magneto — motive force; and R = reluctance. 

The magneto — motive force, M — 4 7 NI, where N 
= number of turns and! I — current in absolute units = 
C/10 where C is current in amperes. 

The reluctance, R — E — p & q, where p is permea- 
bility; q, cross section of iron in sq. em.; and E is length 
of iron in em. 

Then, F = (M & p & q) + E. 

In the problem submitted, Mr. Hafner states that the 
coil is on a 110 volt cireuit. The resistance of 50 feet of 
No. 21 wire is about 0.641 ohms. The current would then 
be 110 — 0.641 — 172 amperes. From this I assume that 
the necessary resistance is placed in series with the coil 
to bring the current value to 1 ampere. In order to cal- 
culate the flux it is necessary to know the kind of iron the 
core is made of. This I assume to be cast iron. If we 
know the permeability at which the iron! is to be worked 
we may apply this above formula directly. However, where 
we have all the data given in the problem submitted it is 
simpler to obtain the value of flux from a characteristic 


magnetization curve. 
solved the problem. 

The curve used in the following calculations is 
shown on page 231 of the Standard Hand-book for Elee- 
trical Engineers. I have used this curve merely to illus- 
trate the method of solving the problem and because I 
believe it is most readily available to all readers. 

From the data given in question 475 we have: Length 
of core — 1 inch or 2.54 Cm.; section of core — 1.0 inch 
1.375 inch = (2.54 & 1.0 Cm) & (2.54\ 1.375 Cm) 
= 8.87 sq. em.; Length of winding —50 feet * 12 & 
2.54 Cm. = 1523:Cm.; Current — 1 amp. 

The circumference of core or length of 1 turn = (2.54 
XK 2) + (2.54 & 1.375 & 2) = (5.08 « 6.98) —=12.06 
Cm. The number of turns = 1523 — 12.06 = 126. 

Since the mean length of a turn is slightly greater than 
the cireumference of the core, the number of turns as cal- 
culated above is probably one or two turns too great. How- 
ever, I have used this as an approximate value. The num- 
ber of turns per (em.) of length will be 126 — 2.54 — 49.6. 
The amp. turns will be 1 & 49.6. 

From the magnetization curve for cast iron referred 
to above we find that with 49.6 amp. turns per em. we will 
have a flux density of 7300 lines per sq. em. 

Then, 7300 \< 8.87 — 64700 lines which is the value 
of the flux. 

We may now check back and find a value for the per- 
meability. 

This we find is an average value for the permeability of 
east iron when worked at such a high flux density and 


consequently checks our value for the total flux. 
J. J. Kojan. 


This is the method by which I have 


Why Generator Burned Out. Ans. Ques. No. 479. 
Editor Electrical Engineering: 

In answer to: question No. 479 in the September issue 
of Electrical Engineering by F. A. T., regarding the burn- 
ing out of a generator, it would seem that one or both 
phases are overloaded since the maximum terminal current 
at 2200 volts is 13.6 amps. The unbalanced load men- 
tioned may be the cause of excessive surges during switch- 
ing. It would be advisable to measure the insulation 
resistance of the machine by use of a high voltage direct 
current and direct deflection method. Also try to even up 
the load on the phases and be sure that the machines are 
not overloaded. If the above is done and the insulation 
is shown to be good, there must be a connection trouble or 
a wrong design used in the rewinding mentioned. 

H. E. Weightman. 


Why Field Coils are Connected Ahead of Armature 
Coils in Street Railway Motors. Ans. Ques. No. 482. 
Editor Electrical Engineering: 

Series direct current motors are connected so that the 
current will first pass through fields and then through arma- 
ture when fields are connected “ahead.” By this method 
the fields will receive the current first and set up lines of 
force through the armature, thus tending to rotate the ar- 
mature. With the current going through the armature first 
there are no lines in the fields, or but weak lines, hence 


there would not be the power at beginning of revolution. 
J. H. Ross. 
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Power Demand of Electric Hoist. Ans. Ques. No. 
481. 
Editor Electrical Engineering: 

The tractive effort or force required to pull a car up 
a grade is 20 pounds per ton for each per cent of grade. 
The grade given is 10 per cent so we get 200 pounds per 
ton required to pull up the grade. In addition to this we 
have the friction of the car which ean be assumed to be 
about 6 pounds per ton for a car of this size going at slow 
speeds. Taking this into account there will be 206 pounds 
per ton required to pull the car up the grade. The car 
weighs 70 tons so the pull required is 206 & 70 = 14420 
fpounds. The speed at which the car moves is equal to the 
rim speed of the drum if the rope diameter is added to 
the drum diameter when we figure its speed. This gives us, 

Speed = [1(24% & %) * 644] + 12 = 42.2 feet 
per minute. 

H. P. = (Pull & Speed) ~ 33,000 = (14,420 X 42.2) 
— 33,000 = 18.5 H. P. 

The current taken by the motor is of no use in the 
calculation as the power given out by the motor depends 
not only on the current and voltage but also on the power 
factor and motor efficiency. The gear efficiency also effects 
the amount of power which the motor supplies but lost 
before it gets to the drum. 


Field Coils Connected Ahead of Armature Coils in Railway 
Motors. Ans. Ques. No. 482. 
The two methods of connecting direct current railway 


motors are shown in Figs. 1 and 2.- In Fig. 2 the field is 


Trolley 


Trolley 


Fics. 1 anp 2. CONNECTIONS OF FIELDS FoR RAILWAY 
Morors. 


connected ahead of the armature. The advantage of this 
connection is that in case of lightning the field acts as a 
choke coil to protect the armature. This connection has 
several disadvantages. The insulation stress between field 
coil and frame of the motor is much greater than in Fig. 1 
as the voltage drop across the armature is such a large pro- 
portion of the total voltage drop across the motor. 
Another disadvantage of the connection shown in Fig. 
2 is in ease of flash over. This takes place either between 
brushes or from the positive brush to ground as shown by 
the dotted lines in the figures. With field connected 
ahead of the armature, the armature is short cireuited by 
the flash while running in a strong field; this causes a 
violent braking action likely to be destructive to gears. In 
Fig. 1 the field is cut off from the line so this braking 


action does not occur. R. H. Willard. 


The Edison Telescribe. 

It is within the memory of many of us that Bell stirred 
the world at the Centennial Exhibition in 1876 with his 
speaking telephone, and only two years later that Edison 
produced the phonograph—a machine that talked. Prob- 
ably if it had not been for the work Edison did in the 
invention of the telephone transmitter shortly after 1876, 
the phonograph would not have come so soon, for it was 
Edison’s experience with the diaphragm action in the tele- 
phone that suggested the recording possibilities of a dia- 
phragm vibrating on tin foil. This close connection of ex- 
periments on the telephone and the phonograph shows it- 
self in the first article Edison himself wrote on the latter 
invention, which appeared in the North American Review 
in 1878. : 

With prophetic insight into the future application of 
the phonograph, he enumerated ten uses it would have. 
Present day utilities fulfill all of these forecasts, except 
the tenth use, expressed by Edison at that time as follows: 
“Lastly, and in quite another direction, the phonograph 
will perfect the telephone. That useful invention is now 
restricted in its field of operation by reason of the fact 
that it is a means of communication which leaves no record 
of its transactions.” The “Telescribe,” Edison’s last ac- 
complishment, completes his predictions, made in ’78, for 
this use of the phonograph. It is of some satisfaction, 
and certainly very fitting, that this combination of tele- 
phone and phonograph has been left for Edison to accom- 


New Apparatus and Appliances 


plish.. That it has been no easy matter is best appreciated 
by the reflection that no one has done it before, although 
it must be evident how valuable its use promises to be. 
The Edison Teleseribe comprises an Edison dictating 
machine which is especially equipped with the telephone 
recording appliances. The dictating machine is equipped 
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with a micro-recorder, which swivels into place over the 
wax cylinder, and is wired up with the Telescribe on the 
user’s desk. In short, the Telescribe is a complete telephone 
extension, run with its own small batteries concealed in 
the casing. A telephone message is telescribed in the fol- 
lowing manner: The receiver of the regular-desk telephone 
is removed from the hook and placed in the socket of the 
Telescribe. In this way the accoustic connection to the 
dictating machine is made without danger of criticism from 
the telephone company, as the instrument is neither me- 
chanically nor electrically connected to their lines. The 
user then takes up a small receiver, which is a part of the 
Teleseribe, and gives his call to the exchange, while starting 
and stopping the dictating machine by means of two small 
buttons on the Telescribe in order to record the conversa- 
tion between panses or delays, thus avoiding any waste 
of running the wax cylinder meanwhile. In this way, both 
sides of the telephone conversation are recorded, including 
all the central operator’s voice in making connection. 
There are many telephone subscribers in every locality 
who have monthly toll-bills of hundreds of dollars, evidenc- 
ing the practice of conducting an important part of their 
business by “conversation.” Brokers, in many instances, 
do buying and selling by telephone from both local and 
outlying territory; advertising agents secure the approval 
of their clients at distant points by reading late copy over 
the *phone; purchasing agents place orders and secure 
promises and prices of importance as a daily occurrence 
through the telephone. But the special applications of 
the Telescribe will not only be as important as the uses 
which every large organization finds in recording wire con- 
versations in the course of their ordinary day’s work. 


An Electric Drink Mixer. 

The illustration shows an_ electric 
drink mixer manufactured by the Wisconsin Electrie Com- 
pany of Racine, Wis. When the device is in operation the 
base is illuminated and the contents of the glass lighted up, 
making a pretty color effect which attracts attention. The 
motor used is of the universal type, designed by Mr. Chas. 
Beach, mechanical engineer of the company. All parts are 


accompanying’ 


THe Dumore Exectric Drink Mrxmr. 


standardized and interchangeable and the outfits come to the 
customer knocked down to prevent breakage in transit. 
All parts are self-adjusting and no tools are necessary to 
put it together. On account of a very completely organized 
plant and the use of automatic machinery the company an- 
nounees its ability to market this device at a lower figure 
than drink mixers have been sold heretofore. 


Battery Charging Switchboard for Garage Service. 

A battery charging switchboard for garage purposes, 
simple in construction, compact and easy to operate, has 
been placed upon the market by the Allen-Bradley Com- 
pany of Milwaukee, Wisconsin. The illustration herewith 
shows a battery charging panel complete with six charging 
stations to which four more can be added without unduly 
inereasing the height of the board or making it awkward 
for the garage attendant to operate. It is built up accord- 
ing to the unit system which embodies the sectional book- 
case idea. When complete, switchboard consists of one in- 
strument panel and four unit rheostat panels. The 
instrument panel includes the main line switch, a voltmeter 
and an ammeter, two battery charging rheostats, the main 
distributing fuse panel, the wrought angle iron frame and 
floor supports, and the necessary switches, conductors, ete. 
A unit rheostat panel includes two battery charging rheo- 
stats and the necessary switches, fuses, ete., besides the 
proper screws for fastening the slate panel to the wrought 
iron frame or support of the instrument panel. 
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These switchboards are built in two different standard 
sizes, one having 60 amperes capacity; the other 100 am- 
peres capacity. The battery charging rheostats used are 
of the graphite compression resistance type, which are com- 
pact, provide good current control and eliminate all com- 
plicated wiring. 


Reversing Switches for Squirrel Cage Motors. 

A drum type reversing switch has recently been devel- 
oped by the Cutler-Hammer Mfg. Co., of Milwaukee, de- 
signed for the reversing of small polyphase induction mo- 
tors that may be thrown across the line in starting. As 
shown in the accompanying illustrations provision is made 
for operating by means of a rotary handle or by means of 
ropes. In the latter case the drum switch may be installed 
out of reach, and in a position the reverse of that shown. 


CurLeR-HAMMeR Reversine SwitcH. 
These switehes are adapted for use on small alternating 
eurrent elevator equipments driven by high resistance rotor 
The enclosing case protects the switch 
contacts from dust and dirt, and prevents accidental con- 
tact of the live wire parts by the operator or workman. 


squirrel cage motors. 


New Steel-Frame Robbins & Myers D. C. Motors. 

The illustrations herewith show a new type of direct 
eurrent motor, now produced by the Robbins & Myers 
Company, Springfield, O. These motors have cast steel 
frames and are said to be especially adapted for any serv- 


Fig. 1. Tue Open Tyres, 1.0 Horsepower Srseu FRAME. 


Fig. 2. An Enciosep Type 14 Horsepower Stree, FRAME 
Moror. 

ice where the space for installing the motors is restricted, 
or where light and compact construction is desirable for 
any reason. These motors are the bi-polar type and made 
in four frame sizes with outputs of 4%, 14, 14, 14, 34, 1, 
1% and 2 horsepower, and for operation on all standard 
voltages. 

The line ineludes open, fully-enclosed, semi-enclosed and 
grid type frames. The motors can also be supplied with 
idler pulley attachments or back gears where this con- 
struction is desired and all standard outfits are equipped 
with sliding bases, pulleys and no-voltage release starters. 
The bearings are phosphor-bronze and are lubricated by 
oil rings. The pole pieces and armature core are built up 
of steel laminations. The armature coils are wound directly 
into the slots. The brush holders are mounted on an ad- 
justable rocker and are the sliding box type. 


A New Portable Lamp. 

The accompanying illustration shows a new portable 
lamp consisting of a circular mirror, a metal reflector, a 
lamp socket, a silk cord and an attachment plug. The 
socket is mounted directly on the base of a hinge joint 
which permits the adjustment of the lamp and reflector 
through a wide range of angles. The mirror, six inches in 
diameter, is supported by three clips, flush with the open- 
ing of the reflector. The mirror is surrounded by an open 


A PortasLte LAMP. 


space of one inch through which the light is diffused. The 
lamp was originally designed for the man who shaves him- 
self. With one adjustment it illuminates all parts of the 
face—under the chin and both cheeks. However, after the 
clips have been released and the mirror removed, advantage 
ean be taken of its adjustable features by using it on the 
sewing machine, the piano, and the writing desk, it also 
makes a very convenient reading lamp. A plug on the 
base provides for hanging it on the wall. The unit is 
manufactured by the Holophone Works of General Electric 
Company. 
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An Inexpensive Shop Vacuum Cleaner. 


In every plant there are many uses for a blowing and 
cleaning outfit, such as cleaning dust and dirt out of gen- 
erators and motors, for supplying air to furnaces, for 
sand blasts, blow pipes, ete., and an equipment which can 
be installed at little expense and used for all these purposes 
is most desirable. Such an equipment has been devised 
by Leiman Brothers, of 62 John street, New York City, 
the essential parts of which are shown in the accompany- 
ing illustrations. ‘The equipment consists of a rotary pump 
of a design such that it can be used to create a suction in 
cleaning operations, and also for blowing and supplying 
air for 'the various purposes about a plant or factory. 
With this pump is used a simple dust separating tank and 
suitable lengths of hose and cleaning tools. 


PATENTED 


" INTERIOR VIEW 
Pump FoR VacuuM CLEANER. 


The separating tank can be constructed from an ordi- 
nary forty-quart milk can, which may be readily procured 
at the expense of a couple of dollars. The cover of this 
can forms an air-tight tank and makes it especially adapted 
for this work. A round hole is cut in the cover and a pipe 
connection made as shown in the sketch. The pipe or 
hose connecting the tank with the cleaning tool is attached 
at this connection. ihe connection from the ean to the 
pump is made at the bottom in the same manner as above. 
This can is to act as a screen and toprevent the dust and 
dirt from entering the pump, and it therefore becomes 
necessary to provide a screen in the can to catch the dust 
and dirt. This is provided for by means of a bag made in 
suitable shape to set into the can about three-fourths of the 
way down, and malde to rest over the neck of the ean in 
such a manner that the cover will be drawn over the top, 


holding it secure. This bag may be made of some suitable 


Dust SEPARATING TANK FOR Vacuum CLEANER. 


material, such as canvas, canton flannel or suitable silk 
bolting cloth, depending on the amount of dust and dirt to 
be removed. ‘The connection to the pump is made by 
means of a pipe nipple and a union. The machine is thus 
ready for operation after attaching a belt to the pump from 
a motor or a line of shafting. 

There is one great advantage attached to the use of 
vacuum cleaning outfits which is not the case with other 
methods of cleaning. When a room is cleaned with this 
process, the dust and dirt is actually taken up and removed, 
and, therefore, each successive cleaning reduces the amount 
of dirt to be removed and makes it unnecessary to clean 
as often as would be the case where other means would be 
employed. 


New Self-Starters for High Voltage A. C. Motors. 


For centrifugal pumps and similar machines. squirrel 
cage motors connected direetly to 1,100 and 2,200-vc lt three- 
phase systems are used to a considerable extent. The use 
of motors operating at line distributing voltages is fre- 
quently desirable for a number of reasons, and for the 
automatic starting of these high tension motors a new line 
of self-starters has been designed by the Cutler-Hammer 
Manufacturing Company, of Milwaukee. These controllers. 
are of the multiple solenoid type, consisting of an angle 
iron, floor type, selfsupporting frame, which carries the 
high tension, oil-immersed solenoid switches and necessary 
relays controlling the motor and auto-transformer circuits. 

The oil-immersed type primary and starting switches. 
used are operated by single phase solenoids. All contacts 
are entirely enclosed under oil, so that no live parts earry- 
ing 1,100 or 2,200 volts are exposed. Low voltage current 
is used for the operation of the solenoid coils. The capaci- 
ties of the standard types of these self-starters range from 
20 Hp. to 300 Hp., and are made for both 25 and 60 eycle 
three-phase cireuits. They can be automatically controlled, 
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when operating on an open tank system, by means of a 
float switch, and on a closed or compression tank system by 
means of a gage or diaphragm pressure regulator. For re- 
mote control from one or more points, control stations can 
be employed, so that the operator need only to push the 
button to start or stop the motor. 


A Combination Electric Wet and Dry Grinder. 

The combination wet and dry grinder illustrated here- 
with has recently been developed by the Cincinnati Elec- 
trical Tool Co., Cincinnati, Ohio. The motor has a capacity 
of 1 horsepower at 1750 revolutions per minute and is 
manufactured by the Robbins & Myers Company, Spring- 
field, Ohio. It is completely enclosed to protect it from 


Evectric Wer AND Dry GRINDER. 


the water and dust, and is equipped with a snap switch on 
the frame and ten feet of cord with a plug, making the out- 
fit portable. The outfit shown is for alternating current. 


A Chemical Paint That Indicates by Color When 
Apparatus Is Heating. 

The highest efficiency and economy in manufacture 
can be reached only when all professions are working har- 
moniously together. The mechanical engineer cannot rely 
upon his knowledge alone; he must consult the architect, 
the electrical engineer and others in order to be able to cope 
with the demands of a modern manufacturing plant. In 
this field also belongs the chemical engineer, who is push- 
ing to the front slowly, but steadily. How much there is 
still in store in chemical knowledge is illustrated by a new 
paint which seems to have remarkable protective properties 
for electrical and mechanical apparatus where excessive 
heating is dangerous to same. This paint can be used to 
protect parts of machinery, bearings, ete., which are liable 
to run hot and cause damage, break-downs, and even fires. 
This paint is of a light red color, and when applied to the 
endangered parts will change its color according to the tem- 
perature to which it is subjected. At about 50 degrees C. 
it will turn to dark red; at about 70 degrees C. it will turn 
to brown red, and at about 85 degrees C. to nearly dark. 
Considering that the light red color is very conspicuous, it 
is obvious that any change will be readily noticed, so that 
it is possible to avert any damage in time. It is clear what 
this means for large mills where a break-down of the plant 
may cause a loss of thousands of dollars. The most inter- 


esting property of this paint is that it will change its color 
again to the original light red as soon as the part to which 
it is applied cools off. On this account it will serve its pur- 
pose practically indefinitely. This is important, because 
the ingredients of this paint are rather expensive, consist- 
ing partly of mercury iodine and copper iodine. 

J. P. ‘Sechnoeter. 


A New Electrolytic Lightning Arrester. 

For the protection of cable systems, motors and gen- 
erators connected directly on a line without transformers, 
or transformers with weak insulation on their end turns, the 
Westinghouse Electric & Manufacturing Company has re- 
cently introduced a lightning arrester with a charge-and- 
discharge resister in series with*the standard electrolytic 
element. This resister serves to limit the charging current 
to a low value and to damp out any surges that might re- 
sult in charging, particularly if the system contains enough 
capacity to produce resonance. ‘Tihe arrester is made for 
use on circuits up to 14,500 volts. 

The arrangement of the trays and the electrolyte is 
such that the electrolytic element acts as an electrostatic 
condenser. The flow of current, due to the capacity of this 
condenser, varies inversely as the frequency of the circuit. 
Thus, at normal commercial frequencies the flow of cur- 
rent is small, but at the high frequencies of lightning dis- 
charges and static disturbances considerable current flows 
through the element, increasing the action of discharging 
the static charges and preventing flow of current at normal 
frequency. 

When an electrolytic arrester is being charged, surging 
currents are set up in ‘the system. Under most conditions 
these are harmless, due to insulation of the apparatus con- 
nected in the same circuit. However, as above noted, there 
are cases in which these surges are dangerous, and in order 
to remedy this danger the graphite resister is used to damp 
out the surges and limit the charging current to a low and 
safe value. (This resister is connected in series between the 
horn gap and the arrester in each phase. It is shunted, 
however, by a series of non-arcing metal spark gaps which 
are auxiliary to the main horn gap. In the operation of 
charging the, horn gap is short-circuited, as usual, and at 
the normal voltage of the circuit the charging current takes 
the resistance path rather than the shunt auxiliary gap 
path. On the occasion of a discharge due to lightning or 
static disturbances, the auxiliary spark gap path is easily 
broken down, and the discharge passes through same rather 
than through the resister, thereby assuring precisely the 
same freedom of discharge as in the case of an arrester 
which does not use the charging resister. Upon the circuit 
being restored to normal voltage and frequency after the 
discharge, the auxiliary spark gaps cannot maintain the 
circuit, and it is shunted to the resistance path. This action 
is very materially helped by the use of multiple gaps be- 
tween non-arcing metal. ‘The resister limits the amount of 
dynamic eurrent flowing, and thus helps in the final action 
of opening the cireuit by the rise and final break of the 
are on the horn gap. 

On each oceasion of charging ungrounded neutral ar- 
resters to rebuild these films, after once bridging the horn 
gaps, the leads connecting the two middle legs to the ground 
and to the center fuse, respectively, should be interchanged 
and the gaps again bridged, thus serving to charge all the 
“legs” of the arrester. To facilitate this charge, a transfer 
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switch is provided as shown in the illustration. A hand- 


wheel is geared to this transfer switch in such a way that. 


the switch can be reversed without the operator in any way 
coming in contact with live parts, the frame of the arrester 
being grounded. 


Electrical 


Construction News 


This department is maintained for the benefit of contrac- 
tors, dealers, manufacturers and consulting engineers. 


ALABAMA, 


GADSDEN. It is understood that the city is to construct an 
electric light plant. 

GEORGTA, 

ATLANTA. It is understood that the Georgia Railway & Power 
Company is considering the installation of a system of cables to 
lessen damage to water mains and fire alarm cables through elec- 
trolysis. 

HELENA. The city has voted a bond issue of $13,000 to con- 
struct an electric light plant and waterworks. 

VALDOSTA. It is understood that the Valdosta Lighting Com- 
pany is to purchase an air compressor equipment for pumping 
water, or drill a deep well and install a deep-well pump. W. G. 
Eager is secretary. 

LEESBURG. Plans are being made by J. B. McCrary Oo., of 
Atlanta, for the installation of an electric light plant to cost approxi- 
mately $30,000. 

FLORIDA. 

JACKSONVILLE. It is understood that the city is to install a 
5000 Kw., 6600 volt, 60 cycle, turbo generator, with auxiliaries. 
Ww. A. Tucker is superintendent. 

KENTUCKY. 


HENDERSON. The city has underway plans for a power plant 
to cost $10,000. Plans are being prepared by B. L. Baldwin & 
©Co., of Perrin Bldg., Cincinnati, Ohio. 

LOUISIANA. 


BUNKIE. The Bunkie Ice Company is to construct an electric 


light plant. W. L. Thompson is consulting engineering of Boyce, La. 
SHREVEPORT. The North Louisiana Electric Railway Company 


is about to construct an interurban electric railway, 97 miles long, 
between Shreveport and Monroe. 


NORTH CAROLINA. 


ASHEVILLE. According to reports, final preparations are being 
made for the development of a water power site near the Tennes- 
see-North Carolina line, to cost around $10,000,000. New York and 
Boston capitalists are financing the proposition, with the intention 
of transmitting power to towns in Tennessee and Alabama, including 
Nashville, Birmingham, Montgomery, and Mobile. Pryor Nelson, 
of Murphy, N. C., is promoting the proposition. 

ALLENDALE. The city is to construct an electric lighting plant 
and bids will be open until November 18. H. S. Jaudon Engineer- 
ing OCo., Box 582, Savannah, Ga., are engineers. 

FLORENCE. The Carolina Central Electric Co., has increased its 
capital stock from $500,000 to $800,000. 

WHITEVILLE. It is understood that the Whiteville Commercial 
Club is endeavoring to create interest in an electric light plant to 
supply the city with light and power. 

SOUTH CAROLINA. 

BRANCHVILLE. The city has voted a bond issue of $10,000 
to construct an electric light plant. 

WESTMINSTER. The city has voted $16,000 in bonds to con- 
struct an electric light plant. 

TENNESSEE. 

MANCHESTER. The Hillman Hydro-Electric Power Transmission 

‘Company is to increase its capital stock to $125,000. 
WEST VIRGINIA. 

LOGAN. The Logan County Light & Power Co., has been in- 
corporated with a capital stock of $1,500,000, by W. ©. Lawrence, 
Jr., of Logan; G@. W. Stephens, Jr., E. S. Alshire, and R. P. 
Alshire, of Huntington, W. Va., and B. O. McComas, of Barbours- 
ville. A hydro-electric plant is to be built of about 10,000 Kw. 
capacity, and 75 miles of 44,000 volt transmission line built. F. R. 
Weller, of Hibbs Bldg., Washington, D. ©., is engineer. 


PERSONALS. 


MR. J. W. FRASER, formerly electrical engineer for Southern 
Power Company, who for some time has been engaged in construc- 
tion of a hydroelectric plant in Tasmania, sailed on Sept. 21 for Mon- 
treal, Canada. His many Southern friends will be glad to welcome 
him back, we are sure. 


J. J. WALDMAN, 136 Liberty Street, New York City, has pur- 
chased the Dubilier Electric Co., of New York. The latter company 
was a manufacturer of X-ray, high frequency, heating, wireless, medi- 
cal and other apparatus. 

WALTER B. SNOW, publicity engineer of Boston, Mass., has 
moved to Rooms 511-16 New Federal Street Building, 136 Federal 
Street. 


W. T. KYLE has joined the sales force of The Okonite Com- 
pany at their general office, 253 Broadway, New York City. Mr. 
Kyle for past six years has been connected with the Duplex Metals 
Company as district sales manager. 


THE CONDENSITE COMPANY of America has moved from 
the original location at Glen Ridge, New Jersey, to the neighboring 
town of Bloomfield. The new plant covers two and a half acres 
of ground and includes a group of buildings especially designed 
for the production of Condensite. The new location is adjacent to 
the Bloomfield Avenue station of the Erie Railroad, and about half 
a mile from the Watesessing Avenue Station of the D. L. & W. 
Railroad. Visitors can reach it by either of these roads from New 
York or by trolley from Newark. The mail, telegraph and express 
address is Bloomfield, N. J. 


THE CUTTER-HAMMER MFG. CO., of Milwaukee, Wis., an- 
nounces the removal of its Cincinnati office to Room 812 Gwynne 
Building. The Cincinnati office was opened about a year ago and 
the change has been made to secure more space. Mr. Horace L. 
Dawson is manager of this office. 


BOOK REVIEWS. 

HANDBOOK ON OVERHEAD LINE CONSTRUCTION, compiled 
by Sub-Committee on Overhead Line Oonstruction N. E. L. A., 
Thomas Sproule, chairman, and N. E. Funk, secretary. Published 
by National Electric Light Association, 29 West 39th St., New 
York Cify. 800 pages. Price, $4.00. 

This work stands alons as a handbook on methods and materials 
employed in overhead line construction. In fact there is no book 
that treats the subject matter in as practical a way and at the 
same time presents in one place such a large amount of useful 
data and formulae. The entire book of more than 800 pages is 
devoted to mechanical and electrical features of line construction 


with a good balance between descriptive matter, illustrations, and © 


practical tables, curves, etc. The book is divided into the following 
sections: 1. Dictionary of Electrical Terms, useful tables; 2, Dis- 
tribution and Transmission Line Supports; 8, Conductors and Wire 
Tables; 4, Cross-Arms, Pins and Pole Line Hardware; 5, Insulators; 
6, Transformers and Induction Regulators, protective apparatus, 
grounding, ete.; 7, Electrical Calculations; 8, Mechanical Calcula- 
tors; 9, Preservative Treatment, poles and cross-arms; 10, Primary 
and Secondary Line Construction; 11, General Data. 


This handbook will be found a constant help to all linemen and 
its price reasonable indeed, a mighty good investment. 

EXPERIMENTS. By Philip E. Edelman. Published by the 
author, Minneapolis, Minn. 250 pages. Price, $1.50. 


This book takes up selected experiments covering a wide range of 
subjects together with instructions for making devices of known 


worth: The experiments have to do with chemistry, electric motors, 
electrical devices of all kinds, telephones, wireless, X-rays, etc. To 
all interested in experimenting and investigating electrical fields, this 
book will make a strong appeal. 


If you can’t find what you want or run into 
difficulties 


ASK US TO HELP YOU 


Our corps of editors are always glad to assist 


you in solving your problems. If they do not 
have the necessary information at hand, they can 
quickly secure it. 


The next time you have a problem to solve, 


write our Information Department. 
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DECEMBER, 1914 


The Safety First Movement. 


No movement has been taken up so generally and en- 
thusiastically in this country by public utilities, industrial 
corporations and railroads, as the so-called “safety first?’ 
movement. This activity besides having a humanitarian 
viewpoint has a decided economic aspect for it is doing 
more than reducing avoidable accidents, it is increasing 
the efficiency of employees by tending to 
lessness and indifference and encouraging 
the part of workmen in the performance of regular and 
routine duties. From the standpoint of the company it 
is reducing accident lability and increasing production 
through fewer interruptions and the breaking in of new 
men, so that accident prevention now suggests a saving of 
misery, saving of money and a protection to both employee 
and employer. 

As an indication of the benefit from a humanitarian 
standpoint, the data contained in a report of the United 
States Commissioner of Labor for a single industry, the 
iron and steel industry, is significant. 


eliminate care- 
observation on 


This report shows 
that where organized accident prevention is in force that 
the accident rate is as low as 167 per thousand workers 
per year while in plants where organized accident pre- 
vention is not in force the rate is 507 per thousand and 
higher. In this industry then, the movement has been 
responsible for a 67 per cent reduction in accidents. The 
Carnegie Steel Company has been able to reduce its acci- 
dents about 71 per cent. The Northern Pacific Railroad 
shows a reduction in deaths due to operating accidents 
on its system for the first six months of 1914 as com- 
pared with the same period of 1913, of 73 per cent and 
reports from other industrial companies, according to good 
authorities, show that reductions are possible of at least 
20 per cent and as high as 80 per cent depending upon 
the nature of operating conditions involved. Certainly this 
protection and preservation of human life is a worthy 
work for the captains of industry. 

In this work of preventing accidents, 1t must be remem- 
bered, however, that no individual or company can by the 
use of any device or system entirely eliminate accidents 
due to the part played by such factors as carelessness, 
ignorance, indifference, negligence and oversight on the 
part of human beings. This is especially true in the elec- 
trical industries where the safety movement involves the 
use of rules, instructions and warnings concerning dangers 
to life and limb. This was clearly shown in a recent report 
on accidents in the New York Edison Company in which 
it was stated that 85 per cent of accidents were due to 
carelessness and negligence of employees, 6 per cent due 
to carelessness of fellow servants, 2 per cent due to out- 
side contractors and 7 per cent chargeable to the company. 
A report from a large manufacturing company involving 
some 20,000 workers shows that, contrary to the original 
idea that lack of safeguards to machines was largely re- 
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sponsible for accidents, less than one-half of one per cent 
of all accidents is due to this cause. This does not in any 
way belittle this feature of safety work but goes to show 
that the prevention of accidents is a most complicated 
work with its success depending largely upon a knowledge 
and study of all hazards and the tendency of the average 
individual to take a chance. 

The secret of the greatest possible results in preventing 
untimely deaths and injuries in all industries seems to lie 
in the proper combination of mechanical precautions and 
educational work coupled with a careful analysis of causes 
contributory to accidents, such as fatigue, carelessness, in- 
temperance, worry, desease, ete. One writer on this sub- 
ject has the following to say in regard to preventing acci- 
dents and a method of disciplining employees who fail to 
“The 
man who is installing a switch on a switchboard is probably 
alert enough to keep his hands off the dangerously exposed 
wire but his helper who has not much to do, except hand 
him his tools and blow toreh, and gets tired of standing 
about, is very likely leaning against the switchboard and 


observe set rules and precautions in electrical work: 


his hand may unconsciously come in contact with a dan- 
gerous exposure, simply because he is thinking of some- 
thing else. Thus it becomes necessary not ouly to make our 
work “fool proof,’ but, as Mr. Edison says, “damn fool 
proof.” An important point which has to be considered in 
this endeavor to make safety the dominating note, is discip- 
lining an employe. The company lays down certain very 
rigid rules, and the greater part of our accidents are known 
to be directly attributable to some one disobeying or dis- 
regarding these rules. In doing this a man not only risks 
his own life and that of his fellow employe, but is liable 
to cause enormous damage to the company’s property. 
There is too little notice taken of infraction of these rules; 
merely reprimanding a man and warning him not to do 
a thing again does not always bear fruit. A man is un- 
fortunately more apt to risk his life than his job, and it 
is for this reason the company is endeavoring, first to edu- 
cate its men up to the ‘safety-first’ idea, and, secondly, 
enforce obedience to rules. We do not, as a rule, kill our 
new men, it is usually the old men, who have played the 
game a long while who are hurt, and the only cure for 
this condition is the unbiased, rigid disciplining of the 
men who disobey rules. In one company, the man who is 
found working on a pole without his safety belt and gloves 
is immediately discharged and in addition to this, the fore- 
man under whom he is working is also at once dismissed 
for allowing the man to disobey the company’s rules. This 
ruling may seem very drastic, but the practical results 
obtained from its enforcement, in the lessened number of 
accidents is very marked.” 

In connection with the safety work being done by public 
utilities and industrial corporations, it is important that 
a mention be made of the assistance given by the United 
States Bureau of Standards through an investigation and 
study of life hazard in the generation and distribution of 
electrical energy. The bureau has published a set of safety 
rules covering the operation and handling of electrical 
lines and equipment and all these rules find application 
in the larger industrial and private plants and to utilities 
of moderate size and to a more or less extent to smaller 
organizations. Organized accident work is also touched 
upon and abstracts made from the excellent report on this 


subject made by the 1913-14 accident prevention com- 
mittee of the National Electrie Light Association as well . 
as from methods used by several large and small utilities. 

While the safety first movement is now well launched, 
it is in need of careful direction, support and study by 
both employees and employers that no time be lost on 
unimportant details while the destructive forces involved 
carry on their havoe of misery and death. We believe the 
suggestion of discipline mentioned above an excellent one 
and that first and foremost every employer should make 
sure that his safety rules shall be iron clad with the penalty 
for failure of observance, if not a discharge, an amount 
of money to be taken from the employee’s salary and set 
aside for relief work among injured employees. 


Byllesby New Business Activities Not Diminished 
Because of War. 

Aggressive efforts to develop additional electric and gas 
business along existing lines and mains have not diminished 
during the war at the utility properties managed by H. 
M. Byllesby & Company. Weekly reports show steady and 
substantial inereases in connected load. At Louisville, Ky., 
campaigns for the equipment of dwellings to burn natural 
gas for house heating and to induce the electrical wiring 
of already built houses are being successfully prosecuted. 
An advertising campaign to promote house and store wiring 
at Minneapolis in July, August and September more than 
doubled the ordinary gain in this class of development. 
Tall house-wiring campaigns are in progress at Ottumwa, 
Iowa, and other cities. Nowhere has newspaper advertising 
been curtailed, and special effort has been made to eall 
special attention to the fact that there is no necessity to 
economize in electricity and gas, since the prices of these 
commodities remain low, in war or peace, without impair- 
ment of quality. The combined earnings of thest properties 
for the ten months ending October 31, showed an increase 
of 7 per cent in net earnings over the same period of 1913, 
indicating that war conditions are not depriving publie 
utilities of the opportunity to make reasonable gains. 


Executive Committee of Southeastern Section of the 
N. E. L. A. Selects Asheville, N. C., for 
Next Convention. 

The first meeting of the 1914-15 executive committee 
of the Southeastern section of the National Electrie Light 
Association was held at the Hotel Ansley in Atlanta, Ga., 
November 19. Besides the members of the committee 
which is made up of one central station representative 
from each of the following states, Georgia, Alabama, Flor- 
ida, North and South Carolina, several others interested 
in the work of the section were in attendance. Among 
these were Mr. William Rawson Collier and Thomas W. 
Peters, past presidents of the section and Robert N. Lee 
of the-Society for Electrical Development of New York. 

The committee voted to hold the next convention of the 
section September 22 to 24, 1915, at Asheville, N. 
C., with headquarters at the Grove Park Inn. 
The various working committees for the year were selected 
and special arrangements discussed for attending the con- 
vention, Mr. William Rawson Collier being appointed to 
take this matter in charge. Mr. H. W. Plumber of the 
Asheville Power and Light Company was appointed chair- 
man of the committee on local arrangements and enter- 
tainment. 
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Rebuilding of Hot Springs, Ark., Light And 
Railway Property 


BY S. F. ALLEN, OF GAUTHIER, ALLEN & JONES, ENGINEERS, MINNEAPOLIS. 


MINN., FORMERLY ELECTRICAL ENGINEER OF 


FEDERAL LIGHT AND TRACTION CO. 


Section 2. Details of New Station at Hot Springs 
(Ark.) Constructed in Record Time. 


While work was progressing in reestablishing the light- 
ing and railway service in Hot Springs, and before the 
temporary station started operation on Sept. 25, 1913, 


plans were being prepared in the field for the building of 
a modern fire proof steam generating station outside of 


the city limits and situated between the main line of the 
Tron Mountain railroad and the Hot Springs Creek. The 
site chosen for the location of the new station was one of 
the best available in Hot Springs on account of its close 
proximity to the ereek, the water of which, at certain 
times of the year, can be used for condensing purposes, 
besides being away from the center of the city, thus redue- 


EirGameke 


SHow1ne Hor Sprinas 
ing the risk should another big fire ever sweep the valley 
in which the city is built, as did the conflagration of Sep- 
tember 25th, 1913. 

The new station is of particular interest due to the 
fact that it is a reinforced concrete structure, with the 


exception of the roof which is of steel. This was adopted 
with a view in mind of not having the building work held 
up for the structural steel deliveries. After sketches were 
prepared and adopted, rush orders were placed with the 
Kahn Conerete Steel Products Co., for the necessary rein- 
forcing bars and other reinforced concrete materials to 
carry the floor and eolumn loads, shipment of which was 


made so that the building was rushed through. This mate- 
rial was on hand before the form work for the building 
columns was completed, thus the construction work was 
not delayed or postponed as would have been the case in 
waiting for structural steel for the roof and crane supports. 
PROGRESS OF WORK 

Exeavation work for the new plant was started on Sep- 
tember 16th, 1913. By December 14th, the plant was 
ready for emergency operation with 2-316 horsepower 
boilers under 175 pounds pressure and a 1000 Kw. coudens- 
ing turbine available and ready to cut over to the new 
distribution system, which had been built in the meantime, 
and connected the new plant with the center of the old 
distribution, in case something had gone wrong with the 
temporary plant, put in operation after the fire as already 


SravTion AND CooLING TOWER. 
On January Ist, 1914, or three and one-half 
months after work was started, the new generating station 
was put in regular operation which permitted releasing 
some of the equipment of the temporary station, and this 
was dismantled and reerected at the new plant. The new 
generating station has been in continuous operation since 
January Ist, 1914, as stated above, and is now effecting a 
saving of $15,000.00 per year in power production costs 
compared with the production costs of the old station. 
STATION BUILDING. 

As stated previously, the new generating station is 

constructed of reinforced conerete, brick and steel and is 


deseribed. 
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fire-proof throughout, as not a piece of wood or inflam- 
mable material is used in the inside or outside trimmings. 
The power house consists of three parts, the generating 
room in whieh is located the turbines, exciter sets, motor 
generators and switchboard apparatus, the basement under 
the engine room for the condenser equipments and auxil- 
iaries and the boiler room in which boilers, feed pumps 
and feed water heaters are located. The building is ap- 
proximately 87 feet long, divided into five panels, 17 feet 
center to center of building columns; 84 feet wide and 35 
feet high, with provisions made in the engine room for a 
future generating unit. The boiler room can accommodate 
two additional boilers without any extension. A 15 foot 
basement under the engine room accommodate the con- 
denser equipments, toilet and wash rooms, also a complete 
motor driven machine shop. 


BOILER ROOM 

The boiler room is equipped with four 316 horsepower 
Heine water tube boilers equipped with furnaces that can 
use gas or coal as fuel. These boilers are installed in a 
row parallel to the engine room wall and approximately 
19 feet from the wall to permit tube renewals. Hach 
boiler is equipped with a steel stack 110 feet high. The 
draft is regulated by a mechanically operated damper me- 
chanism extending to the front of each boiler and easily 
aecessible to the fireman. For ventilation or cleaning pur- 
poses the wall opposite the rear of the boilers is provided 
with large openings closed by means of large sheet iron 
doors. There is plenty of firing aisle and operating space 
in front of the boilers, and at each end of the boiler room 
directly opposite the wide firing aisle, the space between 
the boilers and the walls is provided with large steel doors 
and windows resting on structural steel frames and sup- 
ports so designed that the whole section of doors or win- 
dows can be easily removed and permit future equipment 
to be brought in the building. 
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Natural gas, piped from the oil fields of Caddo Parish 
in Louisiana, is the only gas supply used in Hot Springs, 
which supply is controlled by the Consumers Gas Company 
a subsidiary company of the Federal Light and Traction 
Company. This gas is used as fuel at the new plant, 
although provision is made for coal should the gas supply 
fail or drop in pressure. LEHach boiler is equipped with 
eleven gas burners manufactured by the Gwynn Engineer- 
ing Company of Pittsburg, Pa. These gas burners are 
connected to the gas header through a six-inch manifold 
made of extra heavy pipe which is tapped to receive the 
gas burner connections. The supply to these burners is 
regulated by means of 11% inch valves located close to the 
burners. Gas meters and regulators are provided with 
by-pass connections in a separate compartment under the 
boiler room floor. 


For emergency coal burning, each boiler is also equipped 
with Jones underfeed stokers. Blowers for forced draft in 
connection with the underfeed stoker installation are in- 
stalled outside of the boiler room and supply the necessary 
draft to each boiler through a conerete air duct installed 
under the boiler settings and connected to each furnace 
with galvanized duets equipped with a butterfly type of 
valve for regulating the air supply to the furnaces. 

The distance from the operating floor of the boiler room 
to the lower chord of the roof trusses is 29 feet. This 
affords ample head room for the future installation of coal 
bunkers and coal handling equipment should the gas sup- 
ply fail or be discontinued for the use of coal only. For 
the same reason, during the construction of the plant, the 
space between the boiler fronts and fire wall was excavated 
and finished so as to have an available space ready for a 
future ash pit. Boiler foundations were built, so that by 
the removal of a four inch slab of conerete under the 
furnace, ash hoppers ean be easily installed so as to dump 
the ashes into an ash ear. For the present, ash traps are 
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left in the floor in front of each boiler so if coal should be 
used in emergeney, the ashes ean be raked into the pit for 
removal. 

A steam pressure of 175 pounds is earried on the boilers, 
The boilers feed steam through bents and lines extending 
down into the steam header which is located parallel with 
and close to the fire wall, three feet above the operating 
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ing or closing the proper valves each line may be fed by 

separate feed pumps which makes it possible to supply 

hot or eold water to separate boilers. If desired, the pip- 

ing is such that the feed water may be by-passed and the 

water pumped directly from the supply into the boilers. 
GENERATING EQUIPMENT 

The engine room equipment consists of one 1000 Kw. 
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% Fig. 3. Section THRrouGH Station 
boiler room floor. 
is broken into an 8 inch pipe and arehed above 
in the fire wall which opening is left as passage way be- 
tween the boiler and engine rooms. Steam connections to 
the turbines pass directly through the boiler room fire wall. 
Auxiliary steam connections are taken from the main steam 
header to supply steam to the condenser auxiliaries and 
steam exciter. Steam for the operation of feed pumps, 
fan engines, soot blowers, ete., is taken from a special tee 
provided for, below the safety pop valves. 

Boiler feed water is supplied from a 4 ineh water line 
entering the boiler room from two points and is also ob- 
tainable from connections taken from the condenser dis- 
charge lines, the condensed water and also the drainage 
from all steam traps. The feed water enters an elevated 
tank from which it flows, by gravity, through an open 
feed water heater, from which the boiler feed pumps 
foree it in the boilers. The feed pumps are located in 


the header 
an opening 


To provide for expansion 


the center panel of the boiler room, where their operation 
is at all times under the observation of the engineer on 
watch. The piping and valves, to and from the feed 
pumps, are arranged in duplicate and so that every valve 
is easily accessible and convenient for operation. By open- 
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and one 1250 Kw. 2300 volt, 3-phase, 60-eycle, turbo-genera- 
tors of the General Electric Company. Provision has been 
made for the installation of an additional unit. 
one of the units is held in reserve, but with the increase of the 
load anticipated by the rapid rebuilding of the burned dis- 
trict, it will soon require the spare unit to be placed in regu- 
lar operation. Two 300 Kw. General Electric motor genera- 
tor sets for railway service are also installed and connected 
and are part of the generating equipment. One 30 Kw. 
motor generator exciter set and one 35 Kw. steam driven 
exciter. The 1250 Kw. turbo-generator mentioned above 
is the unit which was damaged by the fire and was rewound, 
repaired and reinstalled at the new plant soon after the 
new 1000 Kw. turbine was in regular operation and ear- 
rying the load. 

All wiring in the power house was run in iron conduit 
with the ends of all runs terminating with suitable con- 
dulets. Before the wires or cables were pulled into the 
conduit, all runs were thoroughly cleaned by pulling swabs 
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through same and then applying warm air to dry any moist- 


ure they may have contained. After the cables had been 


pulled in the conduits for the 2300 volt leads, the following 


method was used to seal the ends of each run. For condu- 


“oakum” 


lets terminating in a_ horizontal position was 
packed around the cables where they entered the condulet 
from the conduit, to prevent the hot compound from run- 
ning back into the conduit, the cover was then placed in 
position and “oakum’” packed around cables where they 
pass through the cover. Previous to pouring the com- 
pound, two holes were bored in the condulet, one for 
a vent and one used to pour compound into the condulet. 
With the vertical condulets it was only necessary to pack 
the “oakum” around the cables where they entered the 
condulet and pour the compound and then place the cover. 


The sealing of these conduit runs prevented condensation 


in same which is found at times to cause considerable 
trouble. All of the 2300 volt cables were arranged so that 


all runs were continuous from end to end thus eliminating 
any splices in the conduit or condulets. The cable used 
was cambrie covered tested for 3500 volts working pressure. 

A color code was established at the main bus bars as 
red, white and blue and earried out with colored wire and 
cables, ineluding switchboard, instrument and entire wiring 
system, with the exception of the station wiring and are 
conduits. The same code extends to the outside distribu- 
tion system of the City, the labeling of the wires was taken 
care of by marking the eross arms directly under the wires 
the letters R. W. and B. at intervals along the pole lines. 
All 2300 volt wires of the distribution system were known 
by their respective letters and their relation to the main 
at the power house, is expected to be of great 
case of trouble and in keeping the distribution 
svstem balanced. 


bus-bars 
value in 


The instrument wiring running from the current and 
potential transformers to the switchboard was run in the 
same pipe that supported the switchboard, oil switches, 
bus-bars, ete. Holes were drilled and tapped in the pipes 
of this frame work, and hard rubber bushings inserted, 
for the wires to pass through. 

All the three-phase feeders were arranged for automatic 
induction type feeder regulators. The current transformer 
for the compensation winding of the Tirrill regulator is 
connected to the main bus-bars back of the leads that feed 
the motors on the motor generators so that the load varia- 
tion on the station, caused by the railway operation has 
no effect on the compensation. The lighting and power 
load only affects the compensation winding of the Tir- 
rill regulator. All outgoing feeders to the distribution 
system run from the oil switches in iron conduit to a con- 


crete panel built in the wall of the building. The conduit 


passes through this conerete and is terminated with a con- | 


dulet on the outside of the building. Angle-iron cross 
arms mounted on brackets secured to the conerete panel 
with through-bolts formed the dead end for the feeders 
extending to the junction tower. 

It has been found from previous experience that iron 
conduit, used for outgoing leads, acts as a good choke coil. 
Therefore, the lightning arresters, being of the electrolyte 
type, were located outside of the power house in a special 
housing mounted below the cross arms of the four pole 
junetion tower, 

Before the new station was put in service, all current 
carrying apparatus was tested by short cireuiting just 


Fig. 6. 
ING 2—3-PHASE, 2300 Voit FrEpers; 2—Arc LIGHTING 
FEEDERS AND 5 RatLway CIRcUITS. 
back of the part to be tested and an overload current ap- 
pled by slowly building up the generator to the desired 
current. After the current had been applied the desired 
length of time, all the clamped joints, terminals, ete., were 
gone over to ascertain if any -undue heating had been 
caused during the short cireuiting test. 


TYFE OF DISTRIBUTION LtNE From STATION CARRY- 


The outgoing 
A. C. feeders were tested likewise. The short was made out- 
side of the building, and the same method of applying 
the overload current, was used on each feeder individually. 
These tests were not only advantageous in checking for 
carrying capacity, but were to great advantage in check- 
ing the ammeters and calibrating the overload trip coils. 
All of these tests were made after the drying out of the 
turbo-generator was completed. 
CONDENSING EQUIPMENT AND COOLING TOWER 

Each turbo-generator is provided with a condenser unit 
as follows: The 1000 Kw. turbine is provided with a 
Wheeler surface condenser new, having a 
cireulating pump and an Edwards twin air pump. The 
1250 Kw. turbine is provided with the No. 13 LeBlane 
condenser which went through the fire without any serious 
damage and was reinstalled at the new plant. Condensing 
water is furnished from a cooling tower located within 
fifty feet of the power house building and along the bank 
of the Hot Springs Creek. It will be noted from the 
cross section of the power house that the condenser pumps 
are located, so that no lift or priming is required to put 
the circulating pumps in operation. 


steam driven 


Each condensing 
equipment has its individual injection and discharge pipe 
lines to and from the cooling tower. 

The cooling tower is of the chimney draft type adopted 
by the Federal Light and Traction Company and _ has 
proven very efficient at several of their other properties. 
The tower is 100 feet long, 30 feet wide and 26 high. 
A 20-foot chimney 10 feet wide is built over the whole 
structure and gives sufficient draft at all times so that no 
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fans of any kind are required to lower the temperature 
of the discharge water. A system of square wood slats 
laid on edge and located in a staggered position permit 
sufficient air to circulate through the tower and also pro- 
vide sufficient cooling surface so that the temperature of 
the discharge water is within a few degrees of that of the 
atmosphere temperature by the time it reaches the concrete 
basin built under the cooling tower to retain the water 
until it is pumped through the condensers. <A special suc- 
tion line was connected with the Hot Springs Creek so as 
to furnish an additional supply of water when operating 
the LeBlane condenser. 

The arrangement of the power station apparatus was 
adopted with a view of having the plant as compact as 
possible also for the most efficient and economical opera- 
tion with a maximum crew of three men per shift. This 
was one of the reasons for facing the boilers toward the 
engine room and so that the operating engineer, in charge 
of the station, could easily watch the boiler room operation 


from a platform on a level with the engine room floor 
and which extended 24 inches into the boiler room and 
through a wide opening left in the fire wall in the center 
of the building. 

The electrical equipment was furnished by the General 
Eleetrie Company. This includes turbines and_ switch- 
board. The boilers were furnished by the Heine Safety 
Boiler Company. The Kahn Steel Products Company 
furnished all the re-inforcing steel for concrete purposes 
as well as the steel sash and doors used throughout the 
building. The local erection work of the turbines, switch- 
board, boilers, stacks and piping was done by the regular 
construction force of the Federal Light and Traction Com- 
pany. 

The whole of the work described was done by the Fed- 
eral Light & Traction Company’s Engineers under the 
personal supervision of W. A. Haller, general superin- 
tendent and chief engineer, assisted by Geo. J. Gauthier, 
designing and construction engineer. 


Practical Discussion Of Induction 


Motor 


Characteristics 


BY H. G. DAVIS, E. E. 


Section 2. The Torque of an Induction Motor and 
Changes in Speed. 


A Pate torque of a motor is the turning or twisting effort 
exerted and is expressed in pounds at one foot radius. 
Since horsepower is the rate of doing work expressed in 
foot-pounds, it follows that the horsepower of a motor is 
equal to its torque multiplied by the speed of a point on 
the rim of the pulley in feet per minute. It can thus be 
seen that for a given horsepower rating of the motor, the 
torque will be reduced as the speed of the pulley is in- 
creased. That is for a given number of revolutions per 
minute, a large pulley will exert less pull on the belt than 
a smaller pulley to give the same horsepower. However, 
with an increase in peripherial speed of the pulley, a 
greater horsepower is transmitted to the belt. This is shown 
from the following formula: 

Torque X (xd K rpm) = H. P. 33,000. 

Considering d = 2r and r = 1.0 foot radius of 
pulley, then, 

Torque = (Hp. 33,000) + (2 7 X rpm.) = 
(5260 & Hp.) + rpm. 

This formula gives the pounds pull at one foot radius 
and, if the pulley diameter or radius is known, the pounds 
pull on the belt for the pulley can be determined by divid- 
ing the torque expressed in foot-pounds by the radius of 
the pulley in feet. 

For an induction motor if the revolutions per minute 
as used in the above equation is taken as the synchronous 
speed, (which speed can never be reached for the reason 
that to have a torque, the motor must have a slip below 
synchronism) the torque is what is called synchronous 
torque to produce the required horsepower. When the 
revolutions per minute is the actual known speed when 
delivering the horsepower used in the equation, the torque 


is the actual resulting torque. This applies to all motors 
or any shaft transmitting power. 

Torque produced in an induction motor is the product 
of the effective current polarization of the secondary by 
the effective flux by the sine of the angle between the two. 
The effective flux for a given motor using a given frequency 
Avill vary with voltage. The sine of the angle between 
flux and current polarization varies as a function of the slip 
and motor constants, resistance and reactance. The result 
is that for a given motor frequency and slip. Then, 

Torque = constant voltage squared. 

This means that the torque varies as the square of the 
applied voltage for a given speed and frequency. Thus 
since power is torque times speed, the power output of 
any motor at any speed will vary as the square of the 
voltage impressed at the terminals. 

From a mathematical consideration of torque equations 
it can be shown that the rotor resistance determines the 
starting torque. For high torque at starting the rotor 
resistance must be high. If a squirrel cage rotor is de- 
sired to give high starting torque, we have a high resist- 
ance loss in the rotor which means lowered efficiency with 
decreased maximum output and increased slip for maxi- 
mum torque and maximum output. Hence the advisability 
of using a wound rotor type of motor when high starting 
torque is desired. The extra resistance necessary for high 
starting torque can then be cut out after the motor has 
started and in this way high starting torque and high 
efficiency are opposed in a way. 

In determining the extra resistance for the rotor of a 
motor to give a required starting torque, we find that two 
values will satisfy the condition. The large value will 
give small starting eurrent with torque falling off rapidly 
as the machine speeds up. The smaller, value will give large 
starting current but the torque will increase rapidly as 
the machine speeds up and approaches synchronism. 
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SOME WINDING CONSIDERATIONS AND TWO SPEED CONNEC- 
TIONS. 

An induction motor is often desired to work at two 
different speeds. The motor can be so connected but the 
output at the lower speed is greatly reduced. Consider a 
three-phase motor to be used at full speed and at half speed. 
Connections can be brought out so that, by a change-over 
switch, the change in speed can be made. The connections 
to be used are as follows, with the normal horsepower 
rating that ean be used at the two speeds and the maxi- 
mum horsepower output of the motors as given. In each 
case the rating at full speed is considered as unity. 

Case I. 


Motor speed Connections and Rated Max. 
No. of circuits Hp. Output 
Full Star—2-cireuits 1.0 1.0 
Half Delta—1l-cireuit 0.5 0.5 
Case II 
Full Star—2-cireuits 1.0 1.0 
Half Star—tl-cireuit 0.25 0.166 


The connections in Case I. should be used when the 
output required at half speed is one-half the output re- 
quired at full speed. Even in this case the motor will be 
larger than a single speed motor due to the increase in tooth 
density at half speed calling for a larger motor. The 
connections in Case II should be used when the output at 
the reduced speed is very low compared with the output 
required at full speed. ‘ 

However, the size of the motor can be such that the 
output at full speed is as large as possible for the size 
of the motor. This is due to the fact that the tooth density 
at half speed is lower than at full speed for this connection. 

The change in speed for an induction motor means of 
necessity a change in the number of poles in the arrange- 
ment of the winding. This of course changes the reactance 
and flux density of the motor with the resultant change 
in output as given above for the full and half speed con- 
nections. In any ease re-connecting for a change in speed 
involves a change in the constants of the motor with a 
resultant change in the motor output. When this is thor- 
oughly understood, the frequent desire on the part of 
induction motor users to change the speed of the motors 
on the job and obtain the same output at a reduced speed, 
would be easier to meet with the explanation that it is not 
always feasible and never desirable without information 
from the faetory as to the constants and connections of the 
motor in question. 

A quarter phase motor of a given voltage can be changed 
to a 3-phase star connected motor for the same voltage 
if reconnected with the same number of cireuits per phase. 
In this case there will be a reduction to 82 per cent in 
flux density with a reduction in output to above 68 per 
cent since the output will vary as the square of the density. 

A 2-phase, 220 volt motor having 2 circuits per phase 
ean be changed to a 38-phase star connected motor for 
550 volts to give the same output. With this connection 
the flux density is increased 4 per cent and the maximum 
output about 16 per cent. This same output and flux 
density can be obtained from the reconnected motor at 
528 volts. In each of these cases, as given, the change 
from two phase to three phase is assumed to be made by 
holding same frequency and speed. In each case the cop- 
per current density is less for the three phase motor at 


For 
the same density in the copper and iron we get a 5 per 
cent increased output after changing to 3-phase. 


the same output than for the two phase connection. 


In figuring the capacity required in an induction motor 
for a given service, the duty eyele should be determined. 
Where the load is steady for long periods with an over- 
load of a known quantity for a short time, the capacity 
of the motor is very easily determined. However, it is 
where the loads are sudden and the torque values are high 
for short periods that the cycle is hard to determine. For 
this type of service which is found in rolling mills and 
sugar refineries, the duty cycle should be determined, giv- 
ing the instantaneous horsepower required over the period 
forming a complete cycle. That is, the service of the motor 
will be starting, then a fluctuating load with a maximum 
horsepower instantaneous demand perhaps for a few min- 
utes, then a decreasing load to zero and perhaps a period 
of no load or standstill. The time from the starting of 
one ecyele to the starting of the second cycle will form a 
complete period. If the rest period of the motor or run- 
ning idle position of the eyele is long compared with the 
running period, then the cooling effect during this time 
will offset a permisable overload during the loaded portion 
of the eycle provided the torque required is not greater 
than the torque that the motor will give during the over- 
load eyele. 

If we plot the horsepower instatanenous demand as 
ordinates and time as abscissae, we have the necessary 
information for determining the motor rating. The ordi- 
nates for short periods should be squared. Take the sum 
of these squares and divide by the time. Take the square 
root of this result and obtain the horsepower rating. Thus 
for a ten minute cycle we could take the average ordinate 
for one minute periods, square these ordinates, take the 
sum of the ten which have been squared, divide by ten 
and take the square root of the result for the horsepower 
rating. The heating varies as the square of the horse- 
power, and this determines the rating of the motor. 

Starting motors have a special duty eyele requiring 
igh torque. Thus for this short period the heating is 
not the characteristic that determines the rating but torque 
demand. In designing motors for starting, motor gener- 
ator synchronous sets and rotary converters, the torque 
necessary is a variable quantity and the information and 
data on this subject is limited. The torque necessary will 
depend on the condition of the bearings and the length 
of time the machine to be started has been at rest. If oil 
pressure can be obtained in the bearings the set can be 
started with a lower torque. For starting a rotary con- 
verter where a starting motor is used, the motor horse- 
power is usually taken as about ten per cent of the rotary 
rating in kilowatts. For starting large motor generator 
sets the motor horsepower is taken about 15 per cent of 
the kilowatt rating of the set. The torque necessary to 
start a set will vary from 10 per cent to 30 per cent of full 
load torque of the set. The motor is usually supposed to 
bring the set to full speed in one minute and thus the 
revolving parts of the set must be accelerated to full speed 
in one minute. This determines the amount of energy to 
be delivered by the motor in that period and this energy 
must be determined from the weights of the moving parts 


of the set and the radius of gyration of the revolving 
parts. 
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For example we will assume a 200 Kw. motor generator 
set having a normal speed of 900 revolutions per minute. 
Suppose this set has to be started from rest and brought 
up to speed in one minute. In order to synchronize the 
set, assuming it is a synchronous set, it must be run above 
speed by the motor and synchronized as the speed drops 
off after the starting motor has been eut from the circuit. 
If the set has a 60 eycle motor and operates at 900 revo- 
lutions per minute, the nearest synchronous speed for a 
60 eyele starting motor is 1200 revolutions per minute 
so that the starting motor must have 6 poles and a syn- 
chronous speed of 1200 revolutions per minute on a 60 
eyele cireuit. 

Assume a set rating 200 Kw. and a starting torque of 
25 per cent of full load torque. Then the torque required 
of the starting motor corresponds to 50 Kw. running 
torque and 50 Kw. torque divided by 0.746 equals a 67 
horsepower torque required on the starting motor if the 
starting motor were a 900 revolutions per minute motor 
to correspond with the speed of the set. Then the start- 
ing torque of the running motor expressed in terms of 
horsepower running torque will be 67 & 1200 ~— 900 — 
89 horsepower torque required on starting motor. 

To obtain the energy output from the starting motor 
in the short period of time, we must know the weight of 
the revolving parts and the radius of gyration. 

For the set under consideration suppose the motor 


armature weight — 2450 pounds; radius of gyration — 
925 feet. 

At 900 revolutions per minute velocity = (2 7 & .925 
< 900) — 60 — 87 feet per second. 

Fly wheel effect on stored energy = Wv* ~ 2 g = 
(2450 x 87°) = 2¢— W X 87’) = 644. 

The D. C. rotor weight — weight of A. C. rotor, then 


total weight — 2 & 2450 — 4900 pounds. 

Assuming same radius of gyration for D. C. generator, 
the total stored energy — 4900 87° -— 64.4 — 575000 
foot-pounds. 

This energy must be stored in one minute by the start- 
ing motors. Sinee 1 horsepower — 33,000 foot- pounds 


per minute, the horsepower capacity of motor = (575000) 
= 5,00 Oeil! (4. 
store the energy in the revolving part of the set alone. 


This is horsepower required to 
Since friction losses will also enter, we must assume 
a loss due to friction which also must be taken care of by 
Assuming the friction loss of each machtne 
in the set to be 2 per cent. we have, 
Friction loss = 200 Kw. & 2 (for 2 


the motor. 


machines) >< 


02 — 8 Kw. Since 8 Kw. = 10.7 horsepower, the total 
horsepower rating of motor — 17.4 + 10.7 = 28 horse- 
power. 


This is the horsepower required in motor if designed 
for 900 revolutions per minute. Sinee this motor has to 
bring the set above 900 revolutions per minute in order 
to synchronize on the decreasing speed, the motor must 
be 1200 revolutions per minute. The horsepower will 
then be (28 & 1200) + 900 — 37 horsepower. 

The motor must then be a 37 horsepower machine to 
dissipate the heat and supply the stored energy and must 
have a starting torque equivalent to 89 horsepower run- 
ning torque. This means that the motor must have a start- 
ing torque 89 — 37 times full load running torque or the 
starting torque must be two and one-half times full load 
torque. 


This shows the considerations entering into the design 
of the motor for starting duty. It can be seen that the 
motor must have a heavy starting torque compared to its 
normal rated horsepower and this means that the rotor 
resistance must be designed for the given torque. As the 
starting motors for simplicity and cheapness are most 
often squirrel cage motors, the problem in the case is 
to obtain the desired rotor resistance in the end rings and 
to give the radiating surface necessary to dissipate the 
heat. This can be done sometimes by using brass end 
rings but, when the heat dissipation required with the 
starting torque is excessive, it is necessary to have a motor 
with external resistance in the rotor cireuit. 

The next section of this article will take up test ealeu- 
lations to determine induction motor operating charac- 
teristics. 


Investment and Fuel Costs, Efficiency and 
Maintenance of Prime Movers 


BY. ay Ge 


ROM time to time various claims are made for the 

different types of prime moyers as regards efficiency 
and economy. These data are often misleading unless re- 
duced to a uniform basis for comparison. In what fol- 
lows an interesting comparison of prime movers used with 
generating units is made and the relative standing of the 
different types shown on a basis of investment and fuel 
costs, efficiency, and maintenance. The material is ab- 
stracted from a paper presented at the A. I. BE. E. an- 
nual convention held at Detroit in June of this year. 

: INVESTMENT AND FUEL COSTS. 

In comparing the various types of prime movers, con- 
clusions are often reached, largely from a study of the 
cost of fuel, without any reference whatever to the total 


STOTT, R. J. S. PIGOTT AND W. S. GORSUCH. 


cost of power and the relative investment costs. Invest- 
ment costs of the units and fuel costs are shown plotted in 
conjunction with the percentage of normal full-load rat- 
ing in Figs. 1 and 2, for making an economic study of the 
yarious types of prime movers. 

The impression that gas and oil power invariably imply 
a lower cost of generation is constantly losing ground 
through the critical analysis of the elements of power costs. 
Fuel is only a fraction of the total cost of power, and there 
are conditions where it is overbalanced by other costs. 
Claims have been repeatedly made that steam turbines use 
two and one-half times the amount of fuel consumed by 
gas engines, but these statements are without foundation. 
Before any fair comparison can be made of fuel consump- 
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tions, records should be kept over a reasonably long pe- 
riod and the coal reduced to a common basis as to B.t.u. 
per pound and the percentage lost in refuse. 

The curves plotted in Fig. 1 are for small machines 
of 750-kw. ecapacity—the steam turbine a single unit cost- 
ing $15 per kilowatt, the gas engine a single unit costing 
$73 per kilowatt, and the oil or Diesel engine a double unit 
costing $95 per kilowatt. These prices are for the prime 
mover and generator delivered and erected (exclusive of 
foundations) within 600 miles of the factory. The invest- 
ment costs are taken at 11 per cent for the steam turbine 
and 15 per cent for the gas and oil engines. In investment 
costs are included interest, taxes, insurance and amortiza- 
tion fund, that is, an arbitrary percentage that should be 
set aside and the percentage corrected, if necessary pe- 
riodically, so that when the apparatus is condemned on ac- 
count of obsolescence or inadequacy, there will be a fund 
which will meet the expense (see “Power Costs” A. I. E. 
E. Proceedings, May, 1913). 

Coal for both the steam turbine and gas engine is taken 
at $3 per ton having 14,500 B.t.u. per Ib. delivered along- 
side the dock. On account of the wide fluctuation in price 
of the same oil at the same locality, two figures are used, 
namely, four and five cents per gallon. All auxiliary costs 
are included, but stand-by costs are not, as these vary 
widely with the conditions of operation. 

Adding the investment and fuel costs for any percen- 
tage of normal full load rating, the steam turbine will be 
found to be slightly less than the gas, and considerably 
less than the oil engine. Even with stand-by losses allowed, 
the turbine will still have the advantage over the gas 
engine loads below 80 per cent full load rating. The in- 
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vestment costs are computed on the normal full-load rat- 
ing, and if advantage is taken of the overload capacity of 
the turbine which is approximately 25 per cent for 24 
hours, the cost per kilowatt-hour during such periods of 
maximum capacity will be less than shown by the curve. 
This does not apply to gas and oil engines, as what little 
overload capacity may be allowed in these machines is for 
a short period of two hours or even less. 

Another set of curves is plotted in Fig. 2, showing a 
single turbine unit of 20,000-kw. capacity, costing $7.50 
per kilowatt, ten 2000-kw. gas-engine units costing $65 per 
kilowatt, and forty 500-kw. oil-engine units at $85 per 
kilowatt. In a plant of this capacity, the gas and oil 
engines are practically out of the running, with these fuel 
costs. In computing the cost of fuel, the coal was put on 
the same basis, namely, 10,825,000 B.t.u. per dollar, where- 
as the oil at 4 cents per gallon is equivalent to 3,718,000 
B.t.u. per dollar. This may look as though the steam tur- 
bine and gas engine were being favored, but in comparing 
prime movers as they stand today they must be considered 
in connection with the prevailing cost of fuel. While it is 
possible to get a cheaper coal than $3 per ton with 14,500 
B.t.u. per Ib., it is a question whether many more B.t.u.’s. 
of natural oil per dollar can be obtained, except in a few 
localities. If natural instead of producer gas is considered, 
it would cost about 10 cents per 1000 eu. ft., which is a 
reasonable figure, as the price varies from 5 to 25 cents 
per cubie foot, depending upon the location of the well. 

At 40 per cent of normal full-load rating, the invest- 
ment cost for the gas engine is approximately 90 per cent 
of the fuel cost and for the oil engine using oil at four 
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cents per gallon it is about 80 per cent., whereas with the 
steam turbine it is only 7 per cent. 

If we assume for illustration, that in a small plant it is 
possible to obtain a horizontal semi-Diesel installation, in- 
cluding engine and generator delivered and erected, ex- 
cluding foundations, for $73 per kilowatt, and that oil can 
be purchased for 3.5 cents per gallon delivered, it will be 
seen from Fig. 1 that while the cost of fuel will be slight- 
ly in favor of the oil engine, the sum of the ordinates 
above and below the axis for any percentage of load will 
be in favor of the steam turbine. With larger installations 
it will be seen by referring to Fig. 2 that the turbine has 
decidedly the advantage. All these illustrations are on 
the basis of the normal full-load rating of the plant, how- 
ever, if reserve capacity is allowed for to insure continuity 
of service, the investment costs for the gas and oil engines 
will be proportionately higher than for the steam turbine. 

From a study of these curves it will be seen that the 
ratio of cost of steam to gas and oil units is decidedly in 
favor of the former so that gas and oil power becomes se- 
verely handicapped in large work owing to the proportion- 
ately greater investment burden. And, unless the price of 
coal rises materially above the present value, the gas and 
oil engines will find limited application in stations of any 
appreciable size, except under very favorable circum- 
stances, where natural gas, by-product gas or some artificial 
fuel oil can be secured at low prices. If maintenance cost 
and the additional investment cost required to assure re- 
ability or continuity of service are included, the steam 
turbine will stand out more prominently. 

HYDRAULIC TURBINES. 

The redeeming feature of the water turbine, which 
gives it an advantage over other prime movers, is the ab- 
sence of fuel. As a result, the operating expenses are 
practically the same whether the plant is working 10 or 24 
hours per day. On the other hand, the investment cost is 
influenced by the load factor, but it is doubtful in any 
case whether the water turbine and generator will exceed 
twice that of the steam turbine and generator on the basis 
of 11 per cent. When the investments costs include an 
adequate supply of auxiliary capacity to supplement the 
deficiency in steam flow,- the difference between the invest- 
ment costs of prime movers plus the fuel costs, at any per- 
centage of normal full load rating, will not be so marked, 
as the investment costs of the units of the hydroelectric 
plant will not only be much higher than a straight steam 
plant, but in addition, there will be fuel costs for the re- 
serve units. In fact, with the same class of Service, and 
the reliability charge in the form of duplication of units 
or steam reserve, the straight steam turbine units will in 
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many cases be more economical. In low-priced fuel dis- 
tricts the hydraulic turbine is only a competitor of the 
steam turbine where the development costs are moderate 
and the load factor reasonably high. 

More attention is now being given to the important 
relation between the efficiency and durability of the water 
turbine than has been in the past. It is the opinion of 
some engineers that the most efficient turbine, if operated 
too constantly at low gate opening is likely to show some 
pitting if the head is high, and they recommend that tur- 
bines of high specified speed be kept as closely loaded as 
possible to the point of maximum efficiency, while with tur- 
bines of lower specific speed it is not necessary to operate 
within such e¢lose limits. 

The proportion of the total investment cost of a 20,- 
000-kw. plant represented by the prime mover and gen- 
erator for the various types of units, is approximately as 


follows: 


Total investment Cost of prime mover Percentage of 
cost per kw. and generator per kw. total invest’t 
65.00 7.50 15 


Prime mover 
Steam turbine 
Gas engine (Producer 


ERS) Lin woe eee. 140.00 65.00 46.5 
Oil -enginess. eee. 120.00 85.00 71 
Hydraulic turbine ..... 125.00 12.00 9.6 


Considering the different types of prime movers in con- 
nection with the total investment cost of the plant, it is 
evident from a study of curves similar to Figs. 1 and 2, 
developed on a load factor and total cost basis, that with 
a very poor load factor the all-important point is to keep 
down the fixed charges, as they are of vastly greater im- 
portance than any possible gain in efficiency due to a bet- 
ter type of prime mover of the same class. This is true 
of any plant, and the curves will show the futility of at- 
tempting to carry peak loads by means of water turbines, 
gas and oil engines or any prime mover that necessitates a 
large investment per kilowatt. 

EFFICIENCY AND HEAT CONSUMPTION. 

Figs. 3 and 4 are presented to show conservative ther- 
mal efficiencies and heat consumptions in B.t.u. per kilo- 
watt-hour at different percentages of normal full-load rat- 
ing, for two sizes of steam turbines and for all sizes of 
gas and oil-engines, reckoned on the heat in the steam, gas 
or oil delivered to the throttle valve, and do not include 
boiler or producer losses or auxiliaries. It is evident that 
as the larger sizes are approached the inequality between 
the steam turbine and gas-engine steadily vanishes until 
finally the former exeeeds the latter. It is interesting to 
note that at normal full-load rating the thermal efficiency 
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of the 20,000-kw. steam turbine, which is based on 175 lb. 
ssteam pressure and 100 deg. superheat, is 24.2 per cent, 
sand the producer or natural gas engine 23.8 per cent, both 
weferred to kilowatt-hour output. The average thermal 
efficiency of steam turbines larger than 14,000 kw. is be- 
tween 24 and 25 per cent, and the maximum value for very 
large machines is a little below 25.5: per cent. 

An important feature of the steam turbine and espe- 
cially the oil engine, is that the efficiency does not mate- 
rially decrease until the load falls below 25 per cent of the 
normal rating, whereas the gas engine changes rapidly. In 
small plants with a low load factor, efficiency may be a 
secondary matter compared with investment cost, and the 
cost of maintenance and reliability. 


MAINTENANCE AND RELIABILITY. 

On account of the high mechanical stresses inherent in 
the gas and oil engines, aiid heavy reciprocating masses, 
there is necessarily greater maintenance and repair cost, 
also a lower reliability of service and a higher class of 
attendance than for either the steam or water turbine units. 
The reliability of the gas and oil units has not been suffi- 
ciently established to warrant their adoption for reason- 
ably large power stations operating 24 hours daily, with- 
out the plant being over-burdened with some type of re- 
serve and consequently excessive investment costs. 

Space economy is a factor that affects the investment 
cost of power, and is especially of very great importance 
for plants of any appreciable size in large cities or where 
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property is expensive. For different sizes of the various 
types of prime movers, the number of kilowatts per square 
foot of floor space occupied, is from 10 to 15 for horizontal 
steam turbines, and from 0.5 to 0.8 kilowatt for gas and oil 
engines. Where a number of gas and oil engines are in- 
stalled and the passage ways included, the contrast will be 
still greater. 

Perhaps the most remarkable fact brought out in this 
report is shown in Fig. 4, where we find that the large 
steam turbine has now passed the gas engine in thermal 
efficieney and the only prime mover surpassing it is the 
Diesel type of oil engine. The oil engine reaches a maxi- 
mum efficiency of about 28 per cent as compared to about 
24 per cent for the latest type of 20,000-kw. high-vacuum 
steam turbine, and there is every prospect that at least 26 
per cent will be realized before the end of the current year. 
The present limit in size of the Diesel type engine seems 
to be about 1800 kw., so that for plants in excess of 15,000 
kw. in capacity the number of units and the space oceu- 
pied by them becomes excessive. Just what their mainte- 
nance under the high cylinder temperature will be is dubi- 
ous, as there are not sufficient data available. Figs. 1 and 
2 summarize the whole prime mover situation in the com- 
bined curves of investment and fuel costs, as by taking the 
sum of the ordinates at any percentage of the rated load it 
will be seen that the steam turbine is far more economical 
than any other type of heat engine. 


A Small Hydro-Electric Plant and Trans- 
mission atem Near Hot Springs, Va. 


BY ARTHUR N. JOHNSON, ELECTRICAL ENGINEER. 


A small hydro-electric plant, transmission line and elec- 
tric railway has recently been completed and placed in 
operation near Hot Springs, Va., to furnish power for 
mining, hauling and grinding a fertilizing product known 
as Travetin. This product is a Marl deposit or ore said 
to be formed from the action of an extinet voleano and 
made available as a dissolved limestone precipitate from 
water that still rushes from same. This ore is being work- 
ed into a plant food to sweeten soil and revive worn out 
lands. 


The power project involves several features of interest 
including the construction of a conerete reservoir at Fall- 
ing Springs, Va., and the use of a head of 515 feet be- 
tween this reservoir and the power station located in the 
ereek below leading to the Jackson river. In securing this 
head a pipe line 6380 feet long has been constructed con- 
necting the reservoir with the power house. Also a trans- 
mission line and electric railway 24% miles long has been 
built from the power station to the ore quarry. 

On account of a fall of more than 100 feet just below 
the reservoir where a cataract formerly existed, the first 
section of the hydraulic line forms a stand pipe 116 feet 
high constructed of 36-inch asphalted spiral riveted pipe 
made from No. 8 gauge steel in four sections and joined 
together with forged steel flanges. This stand pipe is made 
with a special angular opening near the bottom connected 
by large steel flanges with the first section of the main 
pipeline. This section is 1200 feet long and made of 22 inch 


No. 10 gauge spiral riveted pipe in lengths of 40 feet and 
connected together with steel compression couplings. The 
extreme head of this portion of the line is 250 feet. See- 
tion No. 2 of the pipe line consists of 1240 feet of 20 inch 
No. 10 gauge spiral riveted pipe with a head of 365 feet 
at the lower end. Section No. 3 is 3940 feet long of 20 
inch No. 8 gauge spiral riveted pipe and connects to the 
water wheel making possible an effective head of 515 feet. 
At points where the hydraulic line is carried over ravines, 
the joints are made with heavy forged steel flanges riveted on 
the pipe with all other connections made of forged steel 
compression couplings. There are four bends in the line, 
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PELTON WaTeER WHEEL AND GENERATOR AT 
Power SraTIoNn. 

the greatest of which has a deflection of 40 degrees and 

these are made of lap welded pipe with forged steel flanges, 

bent on long radii to reduce friction as much as possible. 

The power house shown in Fig. 1, is a wooden struc- 
ture housing the electrical apparatus installed on a mas- 
sive concrete foundation. The electrical equipment in- 
eludes a 500 Kva 3-phase, 60-cycle, 2400 volts, generator 
direct connected to a high head Pelton water wheel of 600 
horsepower capacity operating at 600 revolutions per min- 
ute. A 50 Kw. motor-generator set is also installed con- 
sisting of a 70 horsepower, 2300 volt, 3-phase, 60 cycle, 
induction motor connected to a 550 volt D. C. generator. 
This outfit is used to furnish energy to the electric railway 
system described later. 

To furnish power to the ore quarry, a distance of 2% 
miles, and operate the electric railway for ore hauling, a 3- 
phase transmission line and trolley line has been construct- 
ed. The transmission line and trolley line is built on 35 
foot poles, the former being constructed of No. 6 copper 
and the latter of 3-0 trolley wire. A 336,000 circular mil 
aluminum feeder for the trolley line uses the same poles 
as the high tension line. The trolley line is shown in Fig. 
3 as well as the tyre of electric locomotive used. The poles 

are spaced 75 feet on 


Fig. 4. TrepLe AND DRYER OF THE OHIO 


straight lines and 25 feet on curve. 
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HiGemres 


Six Ton Jerrery Evectric Locomotive Usep to 


Haut TRavetiIn Ore. 
A 5/16 inch guy wire is used for guying and a %% inch 
galvanized guy wire for the trolley line spans. Wood strain 
insulators are used on the spans and ball insulators on the 
guys. 

On account of the rough route covered by the. trans- 
mission line and trolley line over high rugged cliffs and 
precipices with grades ranging from zero to 61% %, cer- 
tain difficult features of construction were encountered in 


constructing the electric lines, the rise being over 300 feet in 


the 245 miles. The transmission line is designed for 2300 
volts and all motors used are of this voltage and of. the 
induction type. For lighting, transformers are used and 
this voltage stepped down. The electric railway operates 
at 550 volts, the energy being supplied from the motor 
generator set as already mentioned.  Six-ton electric lo- 
comotives are used to haul the ore ears of the type shown 


m Fig. 3. 
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The equipment at the quarry consists of a motor oper- 
ated pulverizer operating on the ring principle and driven 
at a speed of 600 revolutions per minute. A gyratory 
crusher is also installed for reducing roek driven by a 100 
A rotary dryer is also in- 
stalled together with a swinging hammer pulverizer driven 


horsepower induction motor. 


by a 100 horsepower motor. 

The crusher is shown in Fig. 5 and the tipple and drier 
in Fig. 4. The capacity of the entire plant is 100 tons of 
dry pulverized Travetin per day. 

The electrical equipment installed in the plant was 
furnished by the Westinghouse Electric & Mfg. Co.; the 
electrie locomotives which are six tons machines operated 
by 2-20 horsepower, 550 volt motors connected parallel, 
were furnished by the Jeffery Mfg. Co., of Columbus, Ohio.. 
and the ears used to haul the ore by the Atlas Car & Mfg. 
The pipe for the main pipe line 
was furnished by the American Spiral Pipe Works, of New 
York City. 
operated by the Ohio C. Barber Fertilizer Co., of Akron, 
O., of which company Mr. L. M. Latta is general manager 
at Hot Springs. The electrical installation was designed 
and installed by the writer, including the feeder, trolley 
and high tension line and the electrical power plant. Spe- 
cial attention has been given to lightning protection and a 
signal system for all grade crossings installed. 


Co., Columbus, Ohio. 


The entire plant was constructed and is now 


Fig. 5. Gyratory CrusHeR DriveEN By 100 HORSEPOWER 
Inpuction Motor at QUARRY. 


Some Problems Met and Solved by an 
Electrical Trouble Man 


BY J. A. HORTON. 


A Typical Trouble Job and Some Other Troublesome 
Conditions. 

An insvector was once ¢alled in to locate the trouble with 
a motor that would run for only a couple of hours, when 
it would have to be shut down to keep it from smoking. 
The motor was used for blowing the dust from the tumbling 
room of an iron foundry. To keep dust out of the motor, 
which was of the open type, a housing had been built around 
it, the dimensions of which barely exceeded thoze of the 
motor and of the belt guard. There was a small ventila- 
tion hole in the top of the housing but none at the bottom. 
The commutator was worn into three ridges, ¥g ineh deep, 
and corresponding brushes all tracked. There was no end 
play and the brushes had worn so short that many of the 
hammers rested upon the holders instead of upon the 
brushes and the commutator mica was high. The brushes 
were incorrectly spaced because the ‘holders, of which 
there were three per stud, were at different distances from 
the commutator, resulting in throwing the brushes out of 
alignment. On starting the motor the sparking alone sug- 
gested sufficient reason for the heating of at least the 
armature. One of the field lugs was also pressing against 
the motor frame but this in no way affected operation 
because there was no other low-resistance ground on the 
circuit. It did, however, qualify the motor frame to shock 
anyone standing on the cement floor and touching the 
motor, because the frame was not well grounded. 

As it was useless to seek any inevident cause of spark- 
ing when there were so many evident causes to correct, 


the inspector removed the armature, turned the commu- 
tator and grooved the mica. He then removed the copper 
burrs incident to turning. The linings and housings were 
emptied, cleaned and the oil wells refilled and the arma- 
ture reinstalled. All of the brushholders and studs were 
wiped free of carbon, copper dust and oil and new brushes 
installed. All holders were set equidistant from the com- 
mutator and all brushes of the same stud were alined to 
toe the same commutator bar. The holders of alternate 
studs were staggered so as to distribute the brush pressure 
over the whole wearing surface of the commutator and 
to further distribute the brush pressure uniformly, the 
pressure springs were eased one notch over the commu- 
tator zones that were wiped by the most brushes. The 
brushes were set to the correct count and carefully sand- 
papered to fit the commutator curvature. After doing 
all this the inspector naturally looked for improvement 
in operation but he was much discomfitted, upon starting 
the motor, to find that the sparking was almost as bad 
as it was before. 

The local electrician was inelined to believe that the 
sparking was a little worse than it was before, under load, 
altho there was no sparking at no-load. This showel that 
the motor at least had a no-load neutral and suggested 
that the interpoles might be involved in the sparking under 
load. The motor had four shunt field coils but had only 
two commutating coils and the worst sparking was at 
two brushholders. Inquiry disclosed that ‘the motor had 
been received with connections made for counter-clockwise 
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rotation while it was operating elockwise. The shunt field 
had been reversed to obtain the opposite direction of rota- 
tion but in changing the brushholders, so that they would 
trail with the new direction, one pair of interpole leads 
had, in some unaccountable manner, become reversed. The 
electrician stated that the motor had sparked from the 
very first. This reversal had been really responsible for 
all of the sparking because it had pitted the bars, thereby 
hastening the raising of the mica. ; 

_ The trouble was further aggravated by the fact that 
the motor was operating under continuous overload, which, 
in conjunction with the temperature-raising qualifications 
of the enclosing structure, accounted for most of the over- 
heating. It was not advisable to remove the housing be- 
cause grit would then have had free access to the com- 
mutator to prevent its taking a polish. To let cool air 
in under the motor without letting in the dust, two boards 
were removed from just above the floor line of one side 
of the housing and a long perforated wooden box installed 
full length of the opening. Two wires were run the full 
length of the box and over the wires were hung thin veils 
of waste to stop the dust. By stopping the sparking and 
properly ventilating the motor, its maximum temperature 
was lowered 20 degrees. 


Ventilating Ducts Clogged. 
One design feature that has contributed its share toward 


the reduction of pounds weight per horsepower of modern 
dynamos and motors, is the efficient ventilation that char- 
acterizes them. It is as important that generated heat 
be carried away as it is that excessive heat be not gen- 
erated and proper provision for the former helps the latter. 
By a well developed system of ventilating ducts and by 
fanning actions incident to armature rotation, the modern 
‘designer directs a flow of cool air where it will do the 
most good. If the duets provided for air cireulation be- 
come clogged, the whole ventilation scheme fails and the 
temperature of the involved device must rise. 

Typical instances of excessive heating due to impeded 
air circulation, are as follows: An operator of a cotton 
mill filed the time-worn complaint that several of his in- 
duction motors were “so hot that you can’t put your hand 
on ’em.’’ An inspector called and ascertained that the 
motors, all of which were in the same room, were free 
from grounds, short-cireuits, rubbing rotors, hot bearings 
and duty overloads. He further noted that similar motors 
operated in the other parts of the miill, ran cooler, altho 
they had been in service longer. With a of thin 
paper held between thumb and forefinger and applied to 
the frame duets, he determined that there was no air 
issuing from them. Investigation revealed that the air- 
duets of both the rotor and the stator of all of the affected 
motors, were practically closed by an aceumulation of the 
lint that characterizes certain textile operations. Cleaning 
of the ducts stopped the heating. 

In another case when called to change the connections 
of a 110 volt repulsion induction motor, to connections 
for 220 volt operation, he noticed that the armature heated 
much more than the fields. (As a rule the reverse is true.) 
The armature was of the usual continuous current fully 
ventilated type in which there is a clear passage from 
one end to the other through the core and the commutator, 
a flow of air entering at both ends and passing out thru 


shin 


a system of armature core and field core duets that are en- 
tirely in line with each other. He removed the armature, 


stood it on end and bounced it, thereby dislodging about two 
pounds of a fine powder that represented a part of the pro- 
duction of the machine to which the motor was connected. 
Application of compressed air with a hose, loosened a 
pound or more of the powder. The cireulation of the 
air thru the core of the armature had been entirely stopped 
by the accumulation of the powder much of which had 
been rendered gummy by the action of the heat. On 
thoroughly cleaning the armature and the frame duets, 
reinstalling the armature and operating it at the usual 
load (a little more than rated full load) for five hours, 
there was no further evidence of excessive heating. 
Juggling Field Coils. 

In Fig. 1 two types of field coils are shown which can 
be installed end for end or up-side down, without the ap- 
pearance of the lugs suggesting any irregularity. The full 
line lugs illustrate the type on which the lugs are located 
in the centers of the ends. The dotted lugs are those of 
a coil, the lugs of which are located in the centers of the 
In either case the appearance of the lugs is the 
same irrespective of the position in which the coil may be 
installed. An operator complained that the voltage of his 
alternator had been low ‘Ever since she was disassembled 


sides. 


Fig. 1. Two Typss or Fisutp Corms SHOWING ARRANGE- 


MENT OF LUGS. 


for overhauling after a flood.’ The trouble was so evi- 
dently due to reversal of some of the field coils, that he 
was instructed as to how to test their polarity and was 
further told that any coil found to be wrong, should be 
turned end for end, but he was not instructed as to manner 
of doing this. The idea of the instructions was to have 
the lugs exchange places. The operator instead of simply 
turning the coil around in its own plane, turned it com- 
pletely over. This reversed the order in which the current 


entered and left the coil, but due to the coil being turned 


over, it simultaneously caused the current to circulate 


FIELD 


Fias. 2 anp 3. SHOWING WAYS OF REVERSING 
Corns AND Errect ON POLARITY. 
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around the coil in the opposite direction thereby main- 
taining the original polarity. In other words, he had re- 
versed the polarity twice which, of course, kept it the 
same and kept it wrong. If he had turned the coil over 
on its lugs as trunnions, everything would have been alright. 
This point is brought out by means of Figs. 2 and 3. 

In Fig. 2, the arrows indicate the direction of current 
circulation: (1). With the coil in its original position. 
(2). With the coil turned end for end without turning 
it over. (3). With the coil turned over on its own lugs 
as trunnions. (4). With the coil turned over in such a 
manner as to exchange the position of its lugs. It is to be 
noted that the methods of (2) and (3) reverse the polarity 
of the coil while that of (4), the method used by the oper- 
ator does not. These relations are easily developed as 
indicated by the diagrams of Fig. 3, in which (1) shows 
the direction of current cireulation with the coil in its 
original position. If (1) be drawn upon thin paper, so 


that the lines may be seen thru the paper when it is turned 
over, just as a field coil is turned over, the reversals of 
the current circulation, hence of polarity, can be readily 
demonstrated. When right side up with lug a to the left, 
as in (1), the circulation is counter-clockwise. Upon turn- 
ing the paper (coil) end for end, thereby interchanging 
the positions of a and b, (2), the cireulation then becomes 
clockwise. Upon restoring the paper to the position of 
(1) then turning it over on lugs a and b as truuions, (3) 
the circulation again becomes clockwise. If, however, in- 
stead of turning the coil over on a and 6b as trunnions, 
it be turned over in such a manner as to have a and b 
exchange places, (4), the circulation, hence polarity, re- 
mains the same as in (1), because, simultaneously the coil 
has been turned end for end (2), thereby reversing its 
polarity once, and turned on its lugs (3), thereby reversing 
its polarity again, the next result being to maintain the 
original polarity of position (1). 


Some Handy Tools for the Wireman 


BY JAMES 


Where wires heavier than No. 12 or 14 are being in- 
stalled in cleats, a tightening device arranged somewhat as 
shown in Figs. 12 and 13, will be useful. Aside from the 
fact that it is a time saver, this arrangement has the ad- 
vantage that the conductors ean be pulled very taut 
without the damage to insulation which usually occurs when 
an endeavor is made to tighten conductors with pliers. 
The device comprises (Fig. 12) a 2-inch x 4-inch lever, 
about 4 feet long, with a slot eut in its end. Adjacent to, 
and parallel with, the slot a block possibly 5 inches long 
and 2 inches square is fastened with flat head screws. A 
cleat is serewed to this block as shown. ‘This cleat may be 
either of porcelain, similar to those being used on the job, 
or preferably it can be eut out of wood (maple) or hard 
fiber. The wire hole in the cleat should lie directly over 
the end of the slot. 

In using the lever its upper end is placed against a beam 
or some other member of the building that can be used as 
a fulerum, and the conductor firmly clamped in the cleat. 
Pressure on the lever tightens the conductor. If the con- 
ductor cannot be drawn sufficiently tight with the lever in 
its first position on the beam which forms the fulerum, the 
upper end of the fulerum can be blocked out from the 
beam, whereby ample leverage will be provided. 

A great deal of time is wasted by men that do not know 
how, in cutting flexible tubing. A majority of wiremen 
appear to use a knife. Probably the best method of cut- 
ting this material, except possibly the very large sizes, is 
with the pliers. ‘The smaller sizes can be nipped asunder 
with the large size cutting pliers almost as readily as can 
a wire. The tubing is thereby flattened, but it can be 
readily re-formed to its normal shape with the fingers. 
Tubing of larger diameters, which will not go between the 
plier jaws, can be nipped in two with the oblique pliers 
by first flattening the tubing with the fingers and eutting 
a hole, and then completing the cut around the entire c¢ir- 
cumference using the pliers as one would shears. 

Large porcelain tubes are difficult to cut without crack- 


ing. They can, however, be cut, if an emery wheel is avail- 


A. PERRY. 


able, by grinding a circumferential groove as shown in 
Fig. 14. After the groove has been cut, the tube will 
readily break around it, if it is held by the two hands 
and subjected to a bending force. After it is in two, the 
rough edges at the ends of the tube can be rounded on 
the side surface of the abrasive wheel. It is easy enough 
by using this method to cut a large tube in two in 60 
seconds, more or less. 

Almost every wireman knows how to make a drill for, 
forming holes in brick work or adobe, from a piece of 
conduit or pipe. Most of them, however, do not appear to 
understand how the teeth of the drill can be formed so 
that the drill will clear itself, that is, so that it can be 
withdrawn from the hole without binding. 

The teeth in a conduit brick drill are cut, as shown 
at Fig. 15, B, with a three-cornered or half-round file. 
Although it appears inconsistent, the work can be done 
better and quicker with a half-round file than with a three- 
cornered one. Where files are not available, a hack saw 
can be used for cutting the teeth, but this tool is not as 
good as a file because of the liability of breaking the hack 
saw blades. After ‘the teeth have been eut, the end of 
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the drill ean be held projecting about 4% inch over some 
solid object, and the ends of the teeth spread out, possibly 
1/16 in. beyond the normal surface of the conduit, with the 
ball end of a ball-peen hammer. 

It is always a good scheme to thread the end of a con- 
duit brick drill and run a coupling on it as shown at A, 
In spite of all precautions, 
these drills will sometimes bind in a hole. If one does, 
and its end is threaded, the protective coupling can be 
removed and a pipe T run on as shown in Fig. 16. Then 
a length of pipe of a smaller diameter is pushed through 
the open holes of the T. This short pipe can be used 
as a lever whereby the drill can be turned in the hole 
and loosened, or one can pound against the short pipe and 
thereby force the drill from the hole. 

For drilling in conerete or masonry harder than brick, 
a drill of the type suggested in Fig. 17 is best fitted. 
This is forged from hexagonal tool steel stock. The cut- 
ting edge of the drill is formed somewhat like that on a 
cold chisel except that it should be rounding, and that 
clearance should be provided as suggested. In using this 
drill its head is pounded with a heavy hammer and the 
drill is turned a portion of a revolution between each blow. 
This will tend to make a cylindrical hole and prevent the 
drill from wedging in it. 

Wherever many holes are to be drilled in concrete, 
either an air or electric drill should be purchased. The 
justification for such an investment can be readily shown if 
one figures the cost of labor for drilling with a machine, 
and then the cost for hand drilling. 

It is often necessary to bore holes in locations where 
the ordinary brace cannot be used. Examples are the holes 
that must be bored in pockets in finished building wiring 
through joists of floor plates. If the wireman will carry 
in his kit a door knob or valve wheel (Fig. 18) he ean 
turn an ordinary bit with one of these handles, and so 
cut holes in these restricted places. For a permanent tool, 
probably a door knob, Fig. 18 B, is best. Its rounding 
smooth surface fits the palm of the hand, and the bit can 
be firmly held in it by the screw that is always provided 
in the metal part of the knob. A V-shaped groove should 
be filed in the shank of the bit, into which the end of this 
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tightening screw can engage. For a satisfactory operation 
of these handles the bit should be kept very sharp. 

An operation that is usually very tedious is the fish- 
ing of electric fixtures. This is particularly true when 
wires must be drawn through small diameter arms that are 
formed into right angle curves. A splendid home-made 
device for getting a pulling-in wire through these irregular 
arms can be made as shown in Fig. 19. A piece of fishing 
line is tied to the end of a length of bead chain, such as 
that used for pull-chain sockets. It will be found that 
when the chain is inserted into the tube that it will follow 
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all of the curves very readily, and draw in the fishing 
line. The fixture wires can be easily attached to this line 
and then pulled into place. 
around a right angle curve. : 

Another method that can be used for fishing fixture 
arms if bead chain is not available, is as follows: The end 
of a length of strong thread is rolled with the fingers into 
a little ball. This ball is placed with the end of the thread 
extending, into the fixture arm. Then by blowing into the 
arm the ball will be forced through, and the thread can 
be fed in after it. With the thread a stronger piece of 
twine or a small wire to serve as a pulling-in line, can be 
drawn in. 


The bead chain will even pass 


Benjamin Franklin was a pioneer in his investigation 
of natural electrical phenomena. He invented the lightning 
rod; coined the terms “positive” and “negative” and estab- 
lished the “one fluid” theory of electricity. He was an 
American. 
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Concerning the Electrical Trade 


News of Activity by Manufacturers, Jobbers, Dealers, Contractors and Engineers. 


SUPPLY JOBBERS MEET AT 
BIRMINGHAM, ALA. 


ELECTRICAL 


Oscar C. Turner, President Turner Electric Supply 
Company in Charge of Arrangements. 


The City of Birmingham, Alabama, is the home of two 
factors well known to the electrical supply trade of the 
South, one a regulation jobbine house and the other a 
manufacturers sales ageney. The former is known as the 
Turner Electric Supply Company and the latter the Robert- 
son Sales Company and the following information refers to 
the heads of these organizations. 

While Birmingham boasts of furnishing a candidate for 
president of the United States in the last election, who 
has been a member of the House of Representatives for 
twenty years, a majority leader of the House now elected to 
the Senate, it also claims through adoption with no less 
pride a nationally known “Booster of Things Electrical,” 
the eighth Jupiter of the Jovian Order and an optimist of 
the first order, Mr. Osear C. Turner, President of the 
Turner Electrie Supply Co. As a proof of his right to 
the title “Booster of Things Electrical,” we call attention to 
the fact that he is one of the organizers and now president 
of the Dixie Club, an organization of Southern jobbers 
and largely responsible for securing for Birmingham the 
annual meeting of Electrical Supply Jobbers Association to 
be held the 8th, 9th, and 10th of this month. This is the 
first annual meeting of this national organization to be 
held in the South and with Mr. Turner in charge of enter- 
tainment as chairman of the committee on arrangements, 
it is practically certain that Birmingham will get the credit 
for another noteworthy achievement at his hands. 


Oscar C. TURNER, PRESIDENT TURNER ELECTRIC 
Suppty Company. 


Mr. Osear C. Turner was born in Atlanta, July Ist, 
1874, raised an Atlantian, and started in business an Atlan- 
tian but in some way he lost the Atlanta “spirit” and de- 
veloped a bad attack of the Birmingham “boost” as any- 
one South and that means nearly every electrical supplier 
or buyer, will substantiate, for when he is not boosting the 
electrical game. he is a walking delegate for Birmingham’s 
industries, Birmingham’s Chamber of Commerce, and Bir- 
mingham’s aspirations, local, state and national, rarely 
however, does he seek honors for himself but for others. 


Mr. Turner started in electrical work immediately after 
graduating from college, as an employe of the Georgia Gas 
Light Company of Atlanta, for which company he was 
later made purchasing agent. He resigned this position to 
take over the wiring business handled by the company and, 
together with his brother W. W. Turner, conducted an 
electrical contracting and supply business under the name 
of Turner Brothers until 1896, when he sold out to take 
charge of the contract and construction department of 
the Atlanta Railway Company, then controlled by Mr. Joel 
Hurt of Atlanta. He held this position until the company 
was merged with a competing company. Mr. Turner then 
became connected with the Western Electric Co., as travel- 
ing representative and after two years was made manager 
of the apparatus department of the Cincinnati office, which 
position he held for two and a half years, leaving to become 
vice-president and general manager of the Southern Elee- 
trical Co., electrical jobbers, at Nashville, He remained 
in this position for four years when he was appointed 
general manager of the Warren Electrical Specialty Co., 
manufacturers of Peerless lamps at Warren, O. After two 
years in this position he resigned to purchase an interest 
in the Birmingham branch of the Wesco Supply Co., this 
company then doing a small supply business in Birming- 
ham. He re-organized the branch in 1909, calling it the 
Southern-Weseo Supply Co. In the early part of 1913, 
Mr. Turner secured a controlling interest in the company 
aud reorganized it under its present name of Turner Elee- 
trie Supply Company of which organization he is presi- 
dent, with Mr. J. J. Fitzsimmons vice-president, W. N. 
Bowles secretary and J. D. Turner treasurer. The ecom- 
pany handles the following lines of electrical apparatus 
and supplies: 


Rigid Conduit—Galvanite and American:— American 


Conduit Manufacturing Co., Pittsburgh, Pa. 


Flexible Conduit—Duraduet :—Tubular Woven Fabric 
Co., New York City. 

Wire and Cable:—Hazard Manufacturing Co., Wilkes- 
Barre, Pa. 

Fuses, Cutouts, Outlet Boxes, ete.:—Chicago Fuse Mfg. 
Co., Chicago, Il. 


Line Material:—General Electric Company, Schenec- 
tady, NoaYe 

Sockets, Receptacles, Entrance and Push Switches, ete. : 
—General Electric Company, Sehnectady, N. Y.; Pass and 
Seymour, Solvay, N. Y.; Bryant Electrie Co., Bridgeport, 
Conn.; Hart and Hegeman Mfe. Co., Hartford, Conn. 

Heating Devices and Fans:—General Electric Company, 
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Schenectady, N. Y.; Menominee Electric Mfg. Co., Menom- 
inee, Mich, 

Bells, Telephone and Telegraph Instruments :—Menom- 
inee Electric Mfg. Co., Menominee, Mich. 

Tungsten Lamps:—Peerless Lamp Division, National 
Lamp Works G. E. Co., Warren, O. 

Also a full line of Automobile Accessories. 

Mr. Turner is a member of the Elks Club, the Country 
Club, Birmingham Motor and Country Club, president of 
the Dixie Club, officer of Rotary Club, first vice-president 
of the Chamber of Commerce of Birmingham, and director 
of the Board of Trade, Business Men’s League and State 
Fair Association. ; 


L. M. Robertson Heads Birmingham Sales Agency. 


From a newspaper career to promoting the sales of four- 
teen separate and distinet lines of electrical apparatus for 
as many different manufacturing companies, is a 2ood big 
step. Yet after all, the qualifications for the first case are 
a decided asset in the second, in these days when publicity 
methods and sales methods are so interwoven that it is 
diffieult to tell where the one leaves off and the other begins. 
Such a step was taken by Mr. L. M. Robertson, the subject 
of this sketeh. After being born at Pleasant Hill, Mo., 
in 1882 and nurtured in the usual fashion for 17 years, a 
desire for something to do resulted in a connection in the 


business department of the Pittsburgh Times, now the 
\Gazette-Times, during the years of 1899 to 1903. During 


the latter year, when the position of manager of the Chi- 
cago office of the Bell Pottery Company was open, Mr. 
Robertson promptly solicited and secured the connection. 
On January 1, 1906, he resigned to become secertary and 
treasurer of the United States Electrie Porcelain Company 
at Findlay, Ohio, this being one of the plants of the Bell 
Pottery Company and devoted to the manufacture of porce- 
lain insulators. 
trical sales field. 

In the spring of 1907 Mr. Robertson came South and 
selected the city of Birmingham, Alabama, as headquarters 
for activity as a sales representative for the United States 
Eleectrie Poreelain Co., and several other electrical manufac- 
turers. He conducted this work under his own name until 
January first of this year, when the business was incor- 
porated under the name of Robertson Sales Company. Mr. 
Robertson is president and treasurer of this organization 
and his brother, Mr. F. A. Robertson, whom he had inter- 
ested in the work two and a half years previous, vice-presi- 
dent. 

The Robertson Sales Company claims as its territory the 
states of Texas, Louisiana, Mississippi, Alabama, Tennessee, 
Georgia, Florida, North and South Carolina, and its travel- 
ing men call on all the electrical supply buyers in this field. 
The following electrical lines handled in the interests of the 
companies named have, with 


This marked his entrance into the elec- 


a few exceptions, been 
introduced in the South by Mr. Robertson, which fact adds 
considerable credit to the success he is now having as a re- 
sult of earnest and thorough sales work. 
Insulated Copper Wire: 

Detroit Insulated Wire Co., Detroit, Michigan. 
Enelosed Fuses and Fused Switehes: 
é Detroit Fuse and Mfg. Co., Detroit, Mich. 
Rigid Iron Conduit: 

Enameled Metals Company, Pittsburgh, Pa. 


Flexible Non-Metallic and Armored Conduit : 
Eastern Flexible Conduit Co., Brooklyn, N. Y. 
Flush Switches, Receptacles, Switch and Outlet Boxes, Cut- 
out Boxes and Cabinets: 
Cutter Electrical and Mfg. Co., Philadelphia, Pa. 
Steel City Electric Co., Pittsburgh, Pa. 
Allsteelequip Co., Aurora, Ill. 
Panelboards, Switchboards and Knife Switches: 
Trumbull-Vanderpoel Electric Mfg. Co., 
Connnecticut. 
Measuring Instruments and Bell Transformers: 
Dongan Electrie Mfg. Co., Detroit, Mich. 


Bantam, 


_—__— 


L. M. Roserrson, Presipent RoBERTSON SALES COMPANY, 
BIRMINGHAM, ALA. 
Poreelain Insulators, Insulating Products, Insulating Var- 
nishes, ete.: 
National Electric Porcelain Co., Carey, Ohio. 
Chicago Miea Co., Valparaiso, Ind. 
Sterling Varnish Co., Pittsburgh, Pa. 
Dry Batteries and Brush Carbon: 
Stackpole Carbon Co., St. Marys, Pa. 
Soldering Flux, ete.: 
Burnley Battery and Mfg. Co., North East, Pa. 

Mr. Robertson is a member of the Country Club, South- 
ern Club, Newspaper Club and Chamber of Commerce, all 
of Birmingham, and is a Jovian. In 1907 he married Miss 
Mary Ashbangh, of Freeport, Pa., and they have one child. 


Selling at a Profit. 

Selling goods without profit is injurious to manufact- 
urer, jobber, retailer and consumer. 

It destroys reputation, depreciates quality and leaves 
ruin and demoralization in its path. 

It is the father of deception, misrepresentation and bus- 
iness hypocrisy. 

It creates strife, discord, distrust and dishonesty. 

It opens the doors of bankruptey and closes the gates 
of opportunity. 

It deprives honest effort of reward and puts a premium 
upon lying inconsistency. 

Its pernicious influence forees to a common level. 

Don’t eut—stick to your prices! 

' —The Dodge Idea 
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Representing Interests of Central Stations, Electrical Jobbers, Dealers and Contractors. 


New Business Methods and Results | 
| 


Suggestions to Dealers and Central Stations for 
Securing Christmas Heating Device Business. 


The example set by dry goods stores, toy shops, hard- 
ware dealers, confectioners and the like at Christmas time 
in the way of window decorations, special displays and 
newspaper advertising, is being followed by progressive 
electrical dealers with results proportionate to the orig- 
inality and thought put into it. The opportunities for 
the electrical dealer and central station new business 
manager to increase sales of electrical appliances during 
the Christmas season are equal to, if not greater than 
those of the average merchant for the prevailing desire 
with the gift buyer at this time is to secure something 
useful but out of the ordinary. Electrical devices appeal 
to the shopper especially from this standpoint so that the 
possible business depends largely upon ways and means 
for suggesting these devices as gifts. 

The obvious way of making use of this latent appeal 
in electrical devices is through proper display, a display 
that will take advantage of the wandering gaze of gift 
searchers as they pass the windows of the shopping dis- 
trict and present gift suggestions to those who are less 
energetic as regards searching but can be reached through 
the display columns of their daily newspaper. Manufact- 
urers of heating devices are keenly alive to the possibil- 
ities in both these directions and in a number of cases 
have prepared systematic campaigns and assistance to those 


ae 


Your Christmas 
Shopping i ee 


Pur G-E cooking neve on a 
i i i ere 
1 s shopping list. : 
wesc gift for every meme Pe you 
family and for each of your friends 


Electric Toaster— 


Makes crisis appetizing coast J 
right at the table without 
smoke oF muss: Always 


serves toast hol. 


Chafing Dish—An 
acceptable gift for anyone. 
or sister at college of someone 


Ideal for brother Prepares light menus 


other of sistel 


quickly and conveniently 


occasions. Any 


kecher will be delighted. 


Flatiron —An all 
around, useful device. 
Will do light pressing oF 
family ironing 19 double 
quick tinte. 
— Se the new tworpint coffer urn. 
Makes ideal Me Father ‘would appreciate it. 
; . 
Our display of electrical pits is well 
worth visiting. Come in early. 


(Sig. of Dealer) 


Coffee Urn 
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dealers who will handle their goods. Suitable display 
advertising copy has been prepared by experts and illus- 
trated so as to have a strong suggestion and appeal. Ex- 
amples of such advertisements with space provided for 
the dealer’s name are shown here. 

In regard to Christmas merchandising, Mr. W. M. 
Stearns, manager of heating device sales of the General 
Electrie Company, formerly of the Atlanta office, has the 
following to say in a Christmas suggestion number of the 
Company’s Electrical Advertiser: ‘Systematic methods of 
ordering and selling electrical heating devices are fully 
as important as the preliminary publicity planning. The 
electrical dealer and central station manager should ecap- 
italize the present, commendable tendeney of ‘Do your 
Christmas shopping early,’ which is now profitably recog- 
nized by the experienced merchant. 

“The advantages of such methods both to the dealer 
and to the purchasing public are obvious and the central 
station manager has the added incentive of obtaining in- 
creased revenue on idle day circuits. Electrical heating 
devices are now so well known that they are considered 
as standard commodities. Their extensive introduction and 
successful application as domestic conveniences have re- 
sulted in their merited recognition as household necessities. 
They are practical and economical in operation and afford 
all the advantageous features of electric service. 

“The seasonable display must include an attractive and 
suggestive presentation of goods to the public. The G-E 


“The New Christmas” 


An old fashioned holiday in a “new fashioned” way 


You can modernize Christmas in your home and, at 
the same time, be sure of old-fashioned delight in the 
gifts received if you make your gifts electrical. 


G-E Electrical Gifts 


will bring comfort and pleasure into the holiday gather- 
ing and prove a lasting benefit throughout the year. 
Among the most suitable gifts for the home are the 
chafing dish, flatiron, toaster, luminous radiator, per- 
colator and ‘“Uni-Set”—a complete -electrical cooking 
outfit. 
Let us show you these and other modern electrical gifts. 


(Sig. of Dealer) 


SuGGESTIONS FOR LocAL NewSsPApPer ADVERTISING TO BE UseD By Draters DurinGc CHRISTMAS SEASON. 


December, 1914. 


ELECTRICAL ENGINEERING 


499 


(Formerly Southern Electrician) 


electrical apphances are furnished in eartons with holly 


paper wrapping sealed with monogram posters which 
afford excellent opportunities for suitable window decora- 
tions. Electrotypes, lantern slides, publications, car cards 
and posters are furnished free to dealers and central sta- 
tions selling G-E products. The heating device display 
stand which is offered at actual cost price is another sales 
help which will prove especially efficient durimg the ap- 
proaching holiday season for attractively displaying heating 
appliances. The electrical dealer who uses this occasion 
to accept the opportunities presented cannot fail to extend 
and receive ‘A Merry Christmas.’ ” 

Merchandising assistance of this character is a decided 
help to the average dealer and it should result not only 
in making his Christmas business profitable but should 
stimulate sales thereafter and especially at times when 


wedding, birthday and anniversary gifts are being selected. 


L. J. Wilhoite, Contract Agent of the Chattanooga 
Railway and Light Company, Outlines 
Celebration of Edison Day at 

Chattanooga, Tenn. 
The general arrangements for the 
Edison Day on October 21st by central stations and elec- 


celebration of 


trical dealers throughout the country, were outlined in the 
October issue of Electrical Engineering. At this time sev- 
eral companies in the South took advantage of all oppor- 
tunity of making Edison Day a “gala time” and displaying 
not only lamps and lighting progress but all lines of elec- 
trie apphances. At Chattanooga a novel scheme was de- 
vised by Mr. Wilhoite whereby he created a very favora- 
ble impression with the public through a moving display 
and demonstration shown in the accompanying illustrations. 

The daily press of Chattanooga cooperated in the pro- 
motion of the celebration through publishing hundreds of 
inches of news matter on the plans and the achievements of 
Thomas A. Edison. Incidentally the press secured con- 
siderable additional display advertising for several days 
preceeding October 21 as all the business interests in Chat- 
tanooga seemed to appreciate the special interest that the 
celebration movement was creating. As to how the move- 
ment was viewed by the press, we quote the following from 
an editorial in the Chattanooga Times of October 19th: 


Hig, 1. 


THe ELEectRicaAL ExuHipit ON WHEELS 


ARRANGEMENT OF APPARATUS DISPLAYED ON 
TRAILERS DurinG CHattanooGga Eprson Day. 
CELEBRATION. 

“The enthusiasm of the local electrical engineers and 
dealers in electrical supplies exhibited in Sunday’s Chatta- 
nooga Times over the approaching celebration of ‘Edison 
day,’ October 21, ought to have a vitalizing effect on every- 
body in this community. The occasion will be devoted to 
showing the marvelous advance in knowledge of and how 
to use electricity since Mr. Edison, the greatest inventor 
of them all, first proclaimed electric lighting thirty-five 
years ago. The local electrical people have become thor- 
oughly inspired with the possibilities of this great agency 
and they are starting a crusade to make Chattanooga a 
real dynamo in fact, as it is in possibilities afforded by the 
two greatest electricity-producing agencies in the country, 
both of which are right at our doors. 

“The celebration on Wednesday will be made memora- 
ble in this city, all of the agencies and dealers cooperating 
fully to make it an event of importance to the community. 
The display will fully and in detail exhibit all the uses to 
which electricity may be applied, with especial reference 
to the lighting and domestic features in which the greatest 
progress has been made. 

“The prevailing note of the dealers in all their announce- 
ments is “optimism,” and all Chattanooga needs now to 
keep in the lead is to imbibe that spirit. ‘Optimism, cour- 
age and eternally at it,’ is the motto for this emergency.” 


HELD av CHatTranooGa ON Epison Day. 
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ANOTHER DispLAY ON TRAILER OF CHATTANOOGA 
CELEBRATION. 


In regard to conducting the celebration and the details of 
the arrangements, Mr. Wilhoite has the following to say: 

“The celebration of Edison Day in Chattanooga was 
given by the local Jovian League with the support of the 
Chattanooga Railway and Light Company and the coopera- 
tion of all the electrical dealers in the city. 
elaborating upon the original plan of the General Electrie¢ 
Company for boosting the sale of Mazda lamps was sug- 
gested at the regular Wednesday luncheon of the Jovian 
previous to October 21, the day set 
for a general celebration through the United States. When 
the writer suggested the matter to the League at this time, 
the Every the city 
became enthusiastic and as a consequence we were able to 
get together in seven days a very creditable electrical show 
on wheels. To earry out the plans to arrange the display 
on wheels instead of in some store room, 


The idea of 


League, just one week 


response was remarkable. dealer in 


the seats from 
trailers were removed 
the 


three large street car and the ex- 


hibits «arranged as shown in illustra- 


accompanying 
tions. 
Two ofthe trailers were used for the display of elee- 


trieal devices of all kinds with particular reference to those 


things that should appeal to the Christmas shopper. The 
third trailer was equipped as a dining room. The city 


commissioners, together with other prominent local offi- 
cials were invited to a noon-day lunch and enjoyed a com- 
pletely electrically cooked menu. This lunch was served 
by the wives and friends of loeal Jovians. 

“The recognition given the celebration and ‘things elee- 
trical’ by the daily press was ample proof of the success 
of the affair and the impression it ereated. Every dealer 
and all others interested in the celebration are enthusiastic 
in claiming it one of the most successful attempts to give 
publicity to ‘things electrieal’ made in Chattanooga and we 
are ‘chesty’ enough to claim honors for having suecessfully 
carried out in a very short space of time, one of the best 
Edison Day celebrations held in the United States. One of 
the most remarkable features of the whole affair was its 
very low cost when compared with the actual results se- 
cured.” 


New Business Efforts at Pueblo, Colo., More Pro- 
ductive in Nine Months of 1914 Than for 
12 Months of 1913. 

During the first nine months of 1914 the Pueblo, Colo- 
rado, division of the Arkansas Valley Railway Light & 
Power Company, shows an inerease of 964 kilowatts in 
connected load, this gain being made up of 617 horsepower 
in motors and 502 kilowatts lighting load. This compares 
with a net gain of 660 horsepower and 501 kilowatts lght- 
ing load for the entire year of 1913. <A net gain of 404 
customers has been made in the first nine months of 1914 
while in the 12 months of 1913 the net gain in customers 
was 330. These figures are for the Pueblo division of the 
company only. L. F. Stone, superintendent, says: “The 
Mountain and Arkansas Valley Divisions have also shown 
approximately the same increases to date as in the entire 
year of 1913.” P 

One piece of business recently closed by the company 
in the mountain division was a contract with the Altman 
Water Company, Cripple Creek for 125 horsepower to 
be used in pumping. The equipment will run day and night. 

Superintendent Stone has been active in assisting with 
the promotion of extensions of the city’s “white way” 
lighting system, and recently loeal improvement clubs, 
through the cooperation of property owners, were able to 
finanee the “white way” lighting of three additional dis- 
triets, leaving buf one district in the business section not 
so lighted. The property owners in the streets affected 
paid for the installation and the city pays for the current, 
the new system displacing the old are lighting at a slightly 
inercased cost. 


Street Car Advertising Cards Designed by Society 
for Electrical Development. 

In the accompanying illustration six street-car adver- 
tising cards are shown that are being furnished members of 
the Society for Electrical Development, at a very reason- 
able rate. While the cards were designed for street ear 
use they may be used for window, wall or for other display 
purposes. Space has been provided for pasting a printed 
imprint of the user or his telephone number, the society 
suggesting that this may be done by the user and thus make 
the combined cost of the card-much Jess than when printing 
the cards to order. The set of six cards can be seeured 
from the society by its members at a cost of forty cents. 
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. 2. Wrixnpow Dispuay SUGGESTIONS By THE Socrety FoR ELECTRICAL DEVELOPMENT. 


The society is also offering suggestions to electrical deal- the warm air is increased and additional impetus given 
ers that aim to enable them to secure a larger share of the the amount coming up the pipe from the furnace. The 
possible Christmas electrical appliance business. In Fig. 2, same plan ean be used to gain greater circulation of the 
suggestions for special window displays are shown and ex- heat from a steam or hot-water radiator. 
pert advice can be secured as well as materials for arrang- “Perhaps the most common use of the fan is for pur- 
ing windows of this sort by addressing the office of the 


: j poses of ventilation. An exhaust fan set in the wall of a 
society at 29 West 39th Street, New York City. 


building and venting out-of-doors will keep the air fresh 
and pure without creating a dangerous draft. The most 


Uses for Electric Fans in Winter. congested school-room, factory, office, theater or assembly 


The folowing item contains a pertinent suggestion for 
electrical dealers and central station new business managers : 
“One day last winter, as I was walking through the 
snow covered main street, with my coat collar buttoned up 
high for protection against the icy wind, my eye chanced to 
fall on a particular show window I was passing. The 


hall can be kept healthful by such a device. 
“Such winter uses for a summer-time device makes the 
electric fan an all-the-year-round utility.” 


N. E. L. A. Gifts That Please Booklet. 


window attracted my eye because it was the only one nearby The commercial section of the National Electric Light 


that was not almost entirely covered by frost. It was the Association has produced a very attractive 16-page booklet 
only window in sight in which the goods on display could 3% x 16% inches with suitable mailing envelope, designed 
be seen. to promote the sale of Christmas heating device business. 

“The first thing I saw in the window was a muffler of It is proposed by the commercial section that a large num- 
woven silk and wool, reminding me of my own unprotected ber. of these booklets be printed so that attractive produe- 
neck. The suggestion was timely and I stopped in and tion rates can be secured and thus enable the section to 


bought the muffler, taking the occasion to buy some collars supply them at a cost within the reach of the smallest sta- 


and an attractive necktie that caught my fancy. tion. The prices set are $15 per 1,000; $8.50 per 500, and 
“*Your window is the only one I have been able to $6.00 per $2.50. To produce the booklet in a 1,000 copy 
see into today,” I said to the clerk who waited on me. edition would on account of the art work and illustrative 
“«Ves,’ he replied, ‘we have had no trouble with frost work it contains, entail a cost of not less than $150. By 
since we put our fan in the window.’ co-operative ordering of these booklets therefore, an oppor- 


“<A fan, with the temperature below zero!’ I exclaimed. \tunity is offered to secure high class Christmas cireularizing 
‘Oh, yes,’ said the clerk, smiling; ‘you see the fan keeps material at a very low cost. The price mentioned includes 
the air in motion and so prevents frost which can only imprinting of the name and address of the central station. 
condense in a still atmosphere.’ The booklet deals in an attractive manner with the 

“The idea of using fans in winter interested me and _ yarious electrical appliances which make suitable Christmas 
upon investigating the subject I found some very excellent presents. It is prepared for and will appeal particularly to 
winter uses for fans that I had never dreamed of. In the the housewife. It brings out the modern idea of giving 
first place I found that fans are frequently used as Christ- presents which have a utilitarian as well as an artistic value. 
mas gifts, the donor looking ahead to the discomforts of The booklet is designed to be enclosed with the monthly 
the coming summer. statements of the central station, as well as distributed over 

“Fans are used in the home in the winter to augment the counter to people coming into the office to pay electric 
the draft in hot air furnaces. On days when the wind seems light bills. It may also be distributed from the various 
‘against the fire’ try putting your fan in front of the lower electrical stores. 
draft of the furnace so as to direct a current of air into Further information concerning the booklet can be se- 
the fire pot. The operation of a register can also be im- cured and orders filled through Mr. N. H. Boynton, sales 
proved by setting a fan in front of it with the back to manager, publication committee, commercial section, N. E. 
the register, blowing out into the room. Cireulation of L. A., Box 387, Cleveland, Ohio. 
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Safety First Methods Used by Georgia Railway and 
Power Company. 

In line with the “safety-first’”” campaigns being con- 
ducted throughout the country by publie utility companies, 
the Georgia Railway and Power Company of Atlanta, Ga., 
has installed the accompanying sign printed on celluloid 
2 x 6 inches just above the signal button of all its street 
ears. The message of this sign should appeal to every one 


SAFETY 


“FIRST 


This Company has 
transported 445,697,282 
passengers without hav- 
ing one killed by its 
negligence. Help us to 
maintain this record. 


Don't permit children 
to play on or near. car 
tracks. 

Keep quiet if control- 
ler flashes. No danger. 

Never get on or off a 
car while it is moving. 

Don't walk around 
the rear end of a car. 

Don’t gamble with 
fate. Play Safe. 

We are striving to 
prevent accidents. Lend 
your aid. 


GEORGIA RAILWAY 
& POWER COMPANY 


SAFETY First Sian Usep IN ATLANTA. 


who rides the street car and materially reduce avoidable 
accidents by calling attention to certain precautions. Fail- 
ure to observe these simple. rules has been found responsi- 
ble for a large percentage of all accidents, a matter over 
which the company has little direct control without the co- 
operation of the traveling public. 


An Electric Club Organized at Athens, Ga. 

The organization of The Electrie Club at Athens, Ga., 
has been the result of interest created in electrical affairs 
by Mr. A. H. Sikes, sales manager of the Athens Railway 
and Electrie Company and starting from general lectures 
on electrical subjects held something over a year ago. 
The club which already has a membership of thirty, plans 
to devote one meeting per month to a discussion of some 
electrical topic. An electrical expert will be secured to de- 
liver a lecture on this topic. 

The first meeting of the club was held October 30, when 
Mr. T. T. Barnett, of the Bryan-Marsh Lamp Works, of 
the General Electric gave a talk on, “Store and Mill Ilumi- 
nation,” A luncheon was served and will be a feature of 
the meetings in the future. The next meeting is scheduled 
for an early date when Mr. E. A. Thornwell an electrical 
engineer with the Westinghouse Electric and Mfg. Co., 
of Atlanta, will deliver a lecture on “Southern Water 
Powers.” 

The membership of the club is made up of employees of 
the Athens Railway and Electric Co., electrical contractors 


of Athens and professors of the University of Georgia. 
The officers are as follows: President, C. D. Flanigan, vice- 
president Athens Railway and Electric Co.; vice-president, 
C. L. Proetor, superintendent Athens Railway and Elec- 
trie Co.; secretary, Prof. U. H. Davenport, University of 
Georgia; treasurer, O. M. Roberts, and chairman committee 
on papers, Mr. A. H. Sikes, sales manager Athens Railway 
and Eleetrie Co. 


Meeting of Electrical Supply Jobbers Association at 
Birmingham, Ala. 

The next meeting of the Electrical Supply Jobbers As- 
sociation is to be held at Birmingham, Alabama, Decem- 
ber 8 to 10. Headquarters will be at the Hotel Tutwiler. 
This is the first meeting of the association to be held in 
the South and about 250 jobbers, manufacturers, and their 
representatives are expected to attend. Mr. Osear C. 
Turner, president of the Turner Electric Supply Company, 
of Birmingham, is in charge of arrangements and reports 
a carefully prepared program. 

Besides a three day program of business sessions, spec- 
ial entertainment arrangements include an automobile tour 
of the city, a tea for the ladies at the Southern Club, a 
theater party for the ladies at the Lyric, a cabaret and 
smoker for the men at the Newspaper Club, a reception and 
dance at the Country Club, a golf tournament and barbe- 
cue at the Roebuck Springs Club, a tennis tournament at 
the Country club and a tour of the industrial district of 
Birmingham by special train, a courtesy of the Tennessee 
Coal, Iron and Railroad Company. 


New Business Among Byllesby Properties. 

All Byllesby electrie properties reporting for the week 
ending October 30th showed not connected lead gains of 
647 customers with 502 kilowatts lighting lead and 2,011 
horsepower in motors. If the new power business 1,500 
horsepower is for the United Gas & Electrie Company, 
Jeffersonville, Indiana, purchased from the Louisville Gas 
& Electric Company on a long time contract. New busi- 
ness contracted for included 1,146 customers with 693 kilo- 
watts lighting lead and 295 horsepower in meters. Output 
of the properties for the week was 8,244,828 kilowatt hours, 
an increase of 10.6 per cent over corresponding week of 
1913. Manufactured gas output for the week gained 4.4 
per cent. For the ten months ending October 31, the net 
(gain was 7% over business of 1913. 

The commercial department of the Louisville Gas & 
Electric Company during the week ended October 30th se- 
cured contracts for 179 electric customers with 148 kilo- 
watts lighting load and 67 horsepower in motors, and took 
orders for 331 domestie gas heating installations. Cooler 
weather caused a marked increase in the sales of natural 
gas for heating purposes. Completion of a line installed 
by the purchaser to serve 1500 horsepower electrical re- 
quirements of the United Gas and Electrie Company at 
Jeffersonville, Indiana, represent one of the largest single 
pieces of business added within recent months. The ar- 
rangments will save the purchaser a considerable invest- 
ment in additional power plant capacity. 


The board of directors of the Mobile Electric Company, 
Mobile, Alabama, has declared the regular quarterly divi- 
dend of one and three-quarters per cent upon the preferred 
stock of the company, and paid November 16th to stock- 
holders of record October 31st, 1914. 
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Installation, Operation and Maintenance 


This section is devoted to practical suggestions, experience and data, and is open to all readers who have something to say on 
every day work and troublein the plant or sub-station, on the line, in the factory, mill or elsewhere. 


Design of 22,000 Volt Feeder Lines for Serving 
Small Loads. 

The construction department of the Georgia Railway & 
Power Company has recently built an entirely new and 
original type of 22,000 volt, three-phase, feeder lines for 
serving comparatively small loads to customers a few miles 
away from the main 22,000 volt transmission line. These 
lines are designed by T. F. Johnson, Jr., superintendent of 
transmission, and the writer, and erected at a low cost per 
mile. The conductors are strung on 40 foot chestnut poles 
set an average distance of from 500 to 600 feet apart, and 
in eases where the profile of the ground permits, even 
longer spans are used. Strain type anchor poles of extra 
heavy strength are placed on all line corners and at half 
mile intervals on straight runs. This anchor construction 
consists of a series of strain insulators fastened to the body 
of the pole with % inch galvanized eye bolts, and a spe- 
cially designed 4-bolt cable clamp fastens the conductors 
to the insulators in a vertical plane. 
shown in Fig. 1. 


This construction is 
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Fig. 1. Deratts or ANCHOR CONSTRUCTION. 


The poles are storm guyed and set six feet in the ground 
with a heavy layer of rock, well tamped in for footings. 
Each pole is treated with a double coating of Carbolineum 
Avenarius preservative two feet above and below the ground 


#"Strond Copper 
Clad Ground Cob/e 
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line, and at roof and gaines, and has a quarter inch copper 


Cross Arm ARRANGEMENT. 


clad strand stapled to the pole before it is erected. One 
end of this cable is attached to the bottom of the pole in 
a complete closed circle to insure a good ground, and the 
other end extends to the tip of the pole to prevent lightning 
from splitting the pole. 
is used. 
A eross arm of 5/16 inches angle iron is used on all except 


No other overhead ground line 
All hardware and attachments are galvanized. 


the anchor poles, with pin type insulators mounted on steel 
“Lee” pins supporting the conductors between the anchor 
poles. These cross arms are placed directly at the base 
of pole roof, and are six feet six inches long, allowing 
36 inch spacing between conductors. The middle conductor 
passes directly over the top of the pole, thereby equalizing 
the stresses as shown in Fig. 2. The braces are 40 feet 
by 114 feet by % inches attached to arms with one-half 
inch machine bolts and to the pole with standard lag bolts. 
The conductors are No. 4 copper clad steel wire of 30 per 
cent conductivity, with a breaking stress of 2,600 pounds, 
and weighing only 610 pounds per mile, and are strung 
with the proper sag estimated to withstand maximum sleet 
and wind loadings. 

One span of special interest is 950 feet long, over a 
valley, and was made possible by placing the poles on two 


Fig. 3: 


CONSTRUCTION FOR A LONG SPAN. 
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high ridges to allow the required sag of 61 feet. These 
poles are double storm’ guyed, with 5/16 inch galvanized 
guy strand, and 8 inch guy anchors heavily rocked six feet 
deep in the ground. This is the longest known span on 
wooden pole power lines. 

The first of these lines was completed several months 
ago, and has given perfect service to date. It is 4.6 miles 
in length, and fifty-six poles were used, several extra poles 
being necessary on account of a river crossing, and two 
special railroad and telephone crossings. The feeder lines 
are energized by connecting to the main line with Johnson 
transmission clamps, the connection being made “hot” with- 
out interruption of the service. 

E. B. Hook, Jr., Supt. of Construction, 
Georgia Railway & Power Co. 


Bright vs. Dark Lamps for Synchronizing. 

When lamps alone are to be used for synchronizing, the 
question immediately rises as to whether they shall be so 
connected as to burn brightly, or to be dark at time of 
synchronism. From many standpoints the advantage hes 
with the bright lamp, for in no way is there an advantage in 
favor of the dark lamp. <A burned out lamp, a broken wire, 
or a blown primary fuse, would cause the dark lamp method 
to indicate synchronism when the machines might be varying 
greatly in speed, and be completely out of step. A care- 
ful engineer would not be ordinarily misled by this however, 
as the lamps would flicker during the process of bringing 
the incoming machine to speed, yet an absence of the 
lighting of the lamps at this time would clearly indicate 
trouble. But if any one of these things would happen at 
a time when the machines were nearing synchronism, it 
would be only natural to assume that they were in step. 

The main advantage of the bright lamp method is the 
indication of the exact time of synchronism more accurately 
than by the dark lamp method. Tests made by the writer, 
on an 8 candlepower 118 volt carbon lamp such as is com- 
monly used for synchronizing, showed the following inter- 
esting figures bearing on this point: With the lamp burn- 
ing at rated voltage, a drop in voltage at the lamp termi- 
nals, of 7 volts, caused a dimming of the light sufficient to 
be very readily distinguished. The same lamp required 26 
volts at the terminals before a reddening of the filament 
could be distinguished in a completely darkened room. In 
a room moderately light by tungsten lamps, 35 volts were 
required to heat the filament sufficient to see that it was 
turning red. 

Assume a case where two machines equipped with 20 to 1 
potential transformers are to be synchronized, with 118 volts 
carried on the volt meter, which would correspond to a 
primary voltage of 2,360. In the smaller plants for econ- 
omy, the potential transformers are ordinarily used for 
synchronizing, and the lights kept switched off when not 
actually in use. By the bright lamp method, with a drop 
of 7 volts on the synchronizing lamps, the machines could 
be switched together with an instantaneous potential differ- 
ence not exceeding 7 x 20 (ratio of pot. transf.) equal to 
140 volts on the primary circuit, corresponding to a phase 
displacement of about 21 degrees. By starting to throw 
the switch just before the lamps get full bright, it will 
close at the exact instant of synchronism. 

Now consider the same case with the machines to be 
synchronized by the dark lamp method. The lamps would 
indicate synchronism anywhere from the exact point, to 


x 20 


times 


an instantaneous primary potential difference of 35 
equals 700 volts, or 106 degrees out of phase, five 
that of the bright lamp method. 

The synehroscope, which on account of its cost is gener- 
ally found only in the larger plants, is the ideal method of 
synchronizing. It shows accurately the exact moment of 
synchronism, and whether the incoming machine is running 
too fast or too slow. Chas. E. Beckwith. 

A Simple Support for Crane Contact Wires. 

A great many different arrangements, more or less 
compheated, have been proposed for supporting the con- 
tact wires installed along the runways for supplying the 
These wires are 
usually supported along the side of the runway a foot or 
two below the crane rail, and are so located that the col- 
lector shoes or hooks mounted on the crane engage with 
the wires and thereby convey the electricity to the crane 
motors. 


the current to traveling electric cranes. 


At each end of each contact wire a strain insulator is 
provided. Into the loop at one end of the strain insulator 
the contact wire is made up. The loop at the other end 
of the strain insulator is bolted into the clevice of a turn 
buckle or of a tightening bolt by means of which the ten- 
sion in the contact wire can be adjusted. Such devices 
at the ends of the contact wires are called the termination: 
supports. At points possibly 15 or 20 feet apart along 
the crane runway, intermediate supports should be pro- 
vided to prevent the contact wires from sagging excess- 
ively. Figs. 1 and 2 show how such intermediate supports 
can be very simply and cheaply arranged. 

In Fig. 2, a cross section shows a support of the type 
to be described. To insulate and carry the contact wires, 
porcelain insulators of the dimensions shown in Fig. 1 
are used. While insulators of these dimensions are not 
always carried in stock by the smaller electrical supply 
houses, they are regularly manufactured and can be readily 
procured. Where the runway is of wood, (Fig. 2), each 
insulator is held thereto with a %g inch lag. serew which 
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SHOWING ARRANGEMENTS OF INSULATORS. 


should be at least 6 inches long. Before the lag screw is 
turned into the wooden runway, a hole should be bored 
with a 3/16 inch bit for its reception. Between the head 
of the lag screw and the top of the insulator, a leather or 
a fiber washer should be placed to prevent eracking of 
the porcelain, and a *% ineh punched iron washer should 
be used just under the head of the serew to prevent the 
corners of its square top from digging into the soft leather 
or fiber washer. 


Where the runway is of steel, machine serews can be 
used instead of lag screws for supporting the insulators. 
Ordinarily the web of the runway girder will be thick 
enough to provide a sufficient number of threads for a 
substantial attachment. If the web is not thick enough, 
the intermediate supports can be either located at stiffener 
plates where an adequate thickness of metal is available, 
or the insulators ean be held to the web with machine bolts, 
the nuts of the bolts being located on the unexposed side 
of the web. Where the insulators are attached directly 
to the steel plate, as just described, a washer should be 
used as shown in Fig. 2; and in addition, a leather or 
fiber washer should be inserted between the base of each 
insulator and the steel. 


If the porcelain insulators clamped directly against 
the face of the crane runway, as shown in Fig. 2, do not 
locate the contact wires in the correct position, the con- 
tact wire locations are usually specified by the crane manu- 
facturers and are shown on the construction drawings sent 
out by them. Spacing blocks of wood or metal, or a yoke 
forged from bar iron ean be inserted between the bases 
of the insulators and the runway girder to increase the 
distance between the contact wire and the face of the 
girder. The normal position of the contact wire is, as shown 


in Fig. 2, in the groove of the insulator. 
George F. Miles. 


What Is the Function of Lightning Rods? 


Mr. E. W. Hall’s question in your October issue and the 
discussions in the November number are of considerable 
interest, not only as regards details of actual practice but 
because they bring up a number of points concerning some 
of which our experience and our theoretical knowledge are 
still somewhat limited, so that there is ample room for dif- 
ferences of opinion. 

As regards the practical question, there appears to be 
no doubt as to the advisability of installing lightning con- 
ductors upon barns and isolated buildings generally, and 


especially when such buildings oceupy exposed positions 
in localities known to be subject to lightning strokes. The 
mass of evidence presented from time to time, much of 
which has necessarily been of a negative rather than of a 
positive kind, seems to indicate conclusively that there is 
a very appreciable amount of protection afforded against 
lightning by installing a well-designed and generous system 
of lightning rods. On the other hand, in some cases the 
expected protection has been found either insufficient or 
entirely lacking, so that the general efficacy of lightning 
conductors upon buildings is still seriously questioned in 
some quarters. 

Without going into discussion of designs for lightning- 
rod systems, it is only necessary to point out that, in order 
to be even reasonably effective, any system must be prop- 
erly designed to suit the building upon which it is to be 
placed, and all conductors must be of sufficient cross-sec- 
tion and carefully installed and well grounded. Probably 
no ordinary simple system is absolutely protective, but much 
can be done to protect barns and other buildings by in- 
stalling a number of conductor points located at best posi- 
tions, well above all parts of the building itself, inter- 
connected together in groups by conductors where the con- 
figuration of the building will permit, each group of points 
being properly and thoroughly connected to earth by a 
main conductor of ample size, run as directly as possible 
to ground and then adequately grounded. When the de- 
sign of the building will readily so allow, the several groups 
of points may, and preferably should, also be well intercon- 
nected by branch conductors of ample section, but in any 
case for a building of even moderate size, there should 
always be at least two separate and distinct main conduc- 
tors to ground; and for larger buildings there should be 
four, six, or more conductors to ground, arranged near the 
center and the corners or otherwise more or less symme- 
trically located at different positions around the build- 
ing. 

The old saying that “Lightning never strikes twice in 
the same spot” is an absolute fallacy as far as any scien- 
tifie truth is concerned. As a matter of fact, lightning 
seems very likely to strike again and again near the same 
same spot, or even at the same identical spot, not neces- 
sarily during the same storm but on future occasions, pro- 
vided the same spot is still there. Lightning invariably 
takes the easiest path between the points concerned; and, 
sooner or later, similar causes and similar local conditions 
are likely to bring a future thunderstorm over almost ex- 
actly the same path as taken by some earlier storm. 

There is a considerable amount of literature available 
in regard to lightning and lightning rods, such as Oliver 
Lodge’s work on “Lightning Rods and Lightning Guards,” 
Prang’s older book on “Lightning Conductors,” and sev- 
eral pamphlets issued by the U. S. Department of Agricul- 
ture relative to the installation of lightning rods for barns, 
ete. A bulletin recently issued by the Agricultural De- 
partment of Ontario is said to contain some valuable in: 
formation on this subject, but I have not yet had oppor 
tunity to see it. A lot of interesting and valuable date 
has been published from time to time by the General Elee- 
trie Co. and Westinghouse Electric and Mfg. Co. in their 
various bulletins on “Protection from Lightning,” but these 
for the most part go into the question of protection of 
electric lines and apparatus rather than buildings. An 
article on “Lightning Protection of Buildings,’ by Prof. 
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Ernst J. Berg, in the January, 1913, number of the Gen- 
eral Electric Review, covers some of the points raised in 
Mr. Hall’s question, and also gives some interesting hypo- 
thetical figures relative to the possible voltage, frequency 
and amperage of some lightning discharges. 

As to the question, “What is the Function of Lightn- 
ing Rods,” they seem to perform two kinds of service, of 
generally similar but slightly different natures, according 
to the conditions of each occasion. Their first function is 
to afford opportunity for comparatively low tension or 
small charges of static electricity to discharge easily be- 
tween the earth and the clouds immediately above, so as 
to prevent the accumulation of large and dangerous charges 
of atmospheric electricity in the immediate vicinity. To 
satisfactorily perform this service, it is necessary that the 
lightning rods be equipped with sharp points, and be made 
as high as possible, also that the installation of lightning 
rods be very general in the city or village concerned, and 
not confined merely to a few isolated buildings. While 
the actual evidence along this line is limited, it does ap- 
pear that in certain places where lightning storms used to 
be frequent and severe such storms have become more rare 
and less violent since there has been a very general instal- 
lation of lightning rods on nearly all of the buildings. Such 
evidence is necessarily of a somewhat negative order, but 
there is no good reason for doubting that a general in- 
stallation of lightning rods in any neighborhood really 
does have some noticeable effect in “draining off” at least 


part of the electricity from passing clouds and in thus. 


helping to prevent large local accumulations. 

The other function of lightning rods is the more com- 
monly understood one, namely, to afford a safe passage to 
earth of any sudden lightning discharge which might other- 
wise pass through the building concerned and cause fire or 
other damage; and obviously all installations of lghtn- 
ing rods, and especially those for isolated buildings, should 
be designed with this end in view, although the other pos- 
sible function of the rods should also be kept in mind. 
Tiese sudden discharges are generally so-called secondary 
discharges, caused by the redistribution of electric charges 
in the clouds, as portions of these clouds or other adjacent 
clouds discharge between themselves, or between the clouds 
and the earth, at some other places not very far distant. 
These sudden secondary discharges differ from the leakage 
or drainage discharges referred to above, in that for these 
sudden discharges there is no particular advantage in using 
pointed rods, as balls or knobs of the same height will be 
struck just as readily. Points should be used generally, 
however, as they will serve either purpose; but when pro- 
tection is desired merely for separate isolated buildings, 
and not for an extensive group, there is no advantage in 
carrying the points up higher than a few feet above the 
exposed parts of the building, as in such case it is desired 
not to invite discharges but only to take them safely to 
earth, if they do come. 

In spite of all that is now known of the effects of 
lightning, and of means for taking lightning discharges to 
ground, through predetermined and safe paths, so as to 
relieve buildings and electrie circuits and apparatus from 
danger from such discharges, comparatively little seems 
yet to be known concerning the ultimate causes of lightn- 
ing, or the reasons for its selecting the particular points 
where it strikes. In many cases the highest buildings and 
trees appear to be safely passed over, while other some- 


what less conspicuous points are struck. In such cases, 
however, the points actually struck must be unquestionably 
the most conspicuous electrical conductors in the path of 
the clouds concerned, after these have accumulated the 
necessary amount of charge required to break down the re- 
sistance of the intervening air; and such striking points 
will frequently be found to be upon the first noticeably ris- 
ing ground after the storm clouds have passed over a com- 
paratively lower area, such as the low-lying part of a town 
or a river valley or flats. In such eases of violent lightn- 
ing strokes, frequently the redistribution of charge is simul- 
taneously effected by other flashes between the clouds 
concerned and adjacent clouds, and also flashes between 
these latter clouds and the earth at some more exposed 
point on the next or some more distant hill or rising 
ground. 

Lighting is known to be merely so-called statie electri- 
city, which becomes charged in certain clouds under cer- 
tain conditions, which clouds then form one member of a 
huge condenser, or a series of condensers, while the earth 
below or other adjacent clouds form the other members, 
and which finally discharges by sparking to earth—or to 
the adjacent clouds, or to both—when the electro-static 
strain is sufficient to break down the resistance or dielec- 
trie strength of the intervening air; but just how, and 
under what precise conditions, the clouds become so charg- 
ed, does not seem to be yet thoroughly understood. 

Referring now to the statement in the lightning-rod ad- 
vertisement, quoted by Mr. Hall, there appears to be no 
justification for such statement. As far as seems to be 
known, there is no noticeable charge of static electricity 
generated locally upon an accumulation of hay, ete., when 
stored in a barn, either by wind “blowing through it” 
or other cause, and which could possibly start a lightning 
discharge. On the other hand, when the hay is so stored, 
it appears to spontaneously generate considerable internal 
heat, which causes a gradual rising of heated air and vapor 
from the mass. The heated air liberates some moisture as 
it rises through the cooler upper layers, and the results are 
then such as to take away most of the dielectric or insulat- 
ing qualities of the hay, ete., and to dissipate any small 
electro-static charges which it might have accumulated, and 
to make the mass of hay or other fodder a semi-conductor 
of electricity, though still of very high resistance. At such 
stage the hay or other material is then usually a somewhat 
better electrical conductor than the building in which it is 
contained; and, when the building is struck by lightning, a 
sufficient portion of the discharge frequently passes through 
the mass of hay, ete, and sets it on fire because of the heat 
generated partly by the electric current being forced through 
such a path of high and imperfectly connected resistance, 
and partly by the heat evolved directly at the points where 
the discharge enters and leaves the hay, ete., and at any 
other breaks and air spaces in its passage through the hay, 
ete., or through the barn itself. When out in the open, 
and especially during dry, cold weather, probably some 
static charge is very frequently if not always generated by 
wind blowing against hay, trees, ete.; but, when any of 
such charge is stored by nature for future use (and under 
suitable atmospheric conditions, probably a considerable 
part of such charge is so stored—at least temporarily) it 
is by means of passing clouds and self-contained bodies of 
air and vapor, and not directly in the hay, trees, ete., all 
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of which will very shortly transfer the bulk of their share 
of the developed charges back to earth and it seems more 
than likely that the charged clouds and bodies of air and 
vapor may frequently retain their accumulated charges 
for very long periods, and may be blown away to very 
great distances, before they eventually meet conditions and 
combinations of other charges which cause them to be fi- 
nally discharged. 

In the same advertisement, the statement regarding the 
development of static electricity on cloths and other insu- 
lating materials in mills, ete., and by belts under certain 
conditions, is true in a general way, but this has no direct 
bearing upon lightning storms, except that—as Franklin 
long ago demonstrated—such static electricity is similar to 
that developed directly by nature, and it differs from lightn- 
ing only in regard to the quantity of energy stored and 
liberated at one time and not at all in quality. 

As regards static electricity from belts, it may be inci- 
dentally of interest to point out that much less electricity 
is generated or exhibited by belts when they are so heavily 
loaded as to perceptibly slip upon their pulleys than by 
the same belts when running at lighter loads and practic- 
ally without slipping. A small amount of electricity may 
sometimes be developed in a belt, when of considerable 
length between pulleys, by friction caused by its running 
rapidly through the air, and also by its beating the air 
when it runs unsteadily; but by far the greater portion of 
the charge is generated. at the points where the belt leaves 
the pulleys, and is apparently caused in part by the sudden 
cleavage action where the belt actually leaves the pulley 
face, and in part by the readjustment of the surface ten- 
sions and internal strains in the belt itself, just before and 
immediately after it leaves the curved surface of the pulley 
and begins to take up a comparatively straight course and 
a relaxed condition where it leaves the driving pulley and 
an increased tension where it leaves the driven pulley. 

V. C. Wynne, Consulting Engineer. 


Comparison of Condensing Operation in Small 
Capacity Plants With Non-Condensing. 

It is frequently required to determine whether it is 
advisable to run small units condensing or non-condensing. 
When we speak of small units, those of four to five hun- 
dred horsepower, such as is commonly used in cotton mills 
and medium sized light plants are meant. It is generally 
conceded that where an engine of this size is not over- 
loaded, it is best or rather more economical to operate it 
non-condensing, however if the unit should be overloaded 
then the condensing apparatus would be of advantage. 
Since this is the general idea of this problem, we will dis- 
cuss in what follows a special case to find out which type 
should be selected for a certain service. 

In the selection it is necessary to decide on some type 
of engine and whether it will be simple or compounded. 
Since the case that the writer has in mind and will give 
data for is a compound Corliss type engine, and since 
this type is very popular in the cotton mills of the South, 
we will select this type for our example. For convenience 
we will use an engine that will develop 500 horsepower, 
and as our argument will require more data than this, we 
will have to assume the other conditions that are usual in 
such arguments. We know that this same engine will 
develop more power running condensing than non-con- 
densing, or it will develop the same power on less steam, 
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and it is this last case that we will be interested in. We 
will assume that 500 horsepower is all that is required by 
the mill and find the most economical way to get this 
power required. 

In the engine proper of the condensing arrangement 
the steam consumption will be much lower than in the other 
type, but we must charge against the condensing engine 
the steam that is used in running the condenser. This 
machine may be driven direct by steam or it may 
be run from the shaft of the engine or by an electric motor 
taking current (direct or indirect) from the engine gen- 
erator. Our plant has available a condensing water pond 
say one-half million gallon capacity, with a means of re- 
plenishing this to the amount of the evaporation required 
in the operation of the plant. The condenser is of the 
steam driven type for two reasons: First sufficient steam 
is not available to heat the feed water unless this type 
machine is used and next, this is the most economical ma- 
chine that we can select, unless we credit heating the feed 
water to it. It thus shows up greatest charges from con- 
densing. We will also have to charge against this type of 
apparatus some means of cooling the condenser water, 
as this will be one of the operating expenses that will 
exist in the condensing over the non-condensing plant. 

At this point we may decide just what means of cooling 
to use. Two ways are available namely, the cooling tower 
and the spray nozzle system. The first type requires the 
water to be pumped over the top of same, which is never 
less than 25 feet and usually 35 feet high, so that this head 
must be worked against in pumping the water over the tower. 
In the second or the spray nozzle system, this head or pres- 
sure may be reduced more than half, that is the nozzles will 
operate satisfactorily against 5 pounds pressure, which is 
only about 11 feet. From this it can be seen that it is much 
more economical to operate the nozzles than the tower. An- 
other advantage of the nozzle is that the first cost is only 
about one-half of the cost of the cooling tower. 

CONDENSING ENGINE. 

This engine will use about 15 to 17 pounds per horse- 
power, or we will use 16 pounds as an average. Then 
500 horsepower < 16 = 8,000 pounds steam per hour. 

In the South, the average condensing water will be 
about 85 to 90 degrees initial temperature, and on this basis 
we will require about 50 to 1 of water to steam condensed. 
Then water required is, 

8,000  .002 — 16 gallons per minute. 

50 X 16 = 800 gallons per minute of water to be 
handled by the condenser, and to be cooled by the cool- 
ing nozzles. 

To obtain the amount of work done by the condenser, 
we will have to know the vacuum and the head that the 
condenser will have to discharge against. We will assume 
26 inches vacuum (30 inches barometer) and 5 pounds pres- 
sure at the nozzles, and about one pound for friction in 
the discharge pipes, making 6 pounds total as the dis- 
charge head. Then 
[800 & 8.33 & 14.7 — (4+ 6)] + (33,000 & 433) = 
5-pump horsepower. 

The ordinary type of jet condenser would use about 
120 pounds steam per hour, per horsepower, so we charge 
this amount up against the engine unit. 

5 & 120 — 600 pounds steam per hour. 

Since we do not have sufficient exhaust steam to heat the 

feed water, then we will have to debit the condensing outfit 
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with the amount it will be short over the non-condensing 
‘outfit as this type would have all the steam necessary for 
this purpose and still steam to waste. 

We will first work out the amount of exhaust steam 
that we will have from the boiler feed pump, and to this 
add that we have already found available from the con- 
denser, and see if this amount will heat the feed water 
to the maximum temperature. We will assume that a 
boiler pressure of 125 pounds is used and the friction in 
the water line makes the pump operate against about 140 
pounds. We will have to generate enough steam to run 
the engine, the condenser, and the boiler feed pump, and 
since we do not know this at present we will have to 
assume a portion as follows: 8,000 pounds for engine; 
600 pounds for condenser; 300 pounds for pump (as- 
sumed) or a total of 8,900 pounds of steam to be gen- 
erated per hour for the plant. Then 
(8,900 140) + (60 & 33,000 « 433) = 1.5 pump 
horsepower per hour. 

Since the boiler feed pump is very extravagant in 
steam consumption, we will assume that this pump will 
use 120 pounds steam per hour per pump _ horsepower. 
Then, 

1.5 120 = 180 pounds, say 200 pounds per hour. 

We have then available for heating the boiler feed 
steam per hour. We also have avail- 
able in this steam above 212 ‘degrees 966 B.T.U. (latent 
heat) or a total of 800 « 966 — 772800 B.T.U.’s. 

We can take the boiler feed water going to the heater 
from the discharge from the condenser discharge, and in 
this way get hot water to start with. The temperature 
of this water is about 110 degrees with a 26 inch vacuum. 
If we raise the water to its maximum temperature (210 
degrees) each pound of water will absorb 210 — 110 = 
100 degrees, and and we have 8,900 pounds to heat, there- 
fore we will require: 8,900 « 100 = 890,000 B.T.U.’s, 
which is not quite enough to raise the water to a maximum 
_ temperature of 210 degrees but it. will raise it 772,800 — 
8,900 — 89 degrees. 

Thus 110 plus 89 gives us a temperature of 199 de- 
grees for the feed water, or about 11 degrees short of 
what we would get from the non-condensing outfit. This 
is equivalent to 1 per cent loss in the total coal pile and 
should be charged against the condensing unit. 

NON-CONDENSING ENGINE. 

We will now see what the non-condensing unit will 
require in the way of steam to operate it. Since we have 
assumed the Corliss type of engine cross compound, we 
may expect a very good steam economy from this machine 
although running non-condensing. Therefore under these 
conditions we may expect about 20 to 22 pounds per I.H.P. 
We will use the average of this or 21 pounds 
Then, 500 & 21 — 10,500 pounds 


water, 800 pounds 


per hour. 
per horsepower hour. 
per hour required. 
We will use practically the same amount of steam for 
the pump in putting the water in the boiler as in the pre- 
ceding ease. We will have then to generate, 10,500 pounds 
for engine; 200 pounds for boiler feed pump or a total 
of 10,700 pounds per hour. Then 10,700 — 8,900 — 2,800 
pounds per hour more steam required for the non-con- 
densing engine over the condensing type. We will have 
to capitalize this, and then determine the cost of the con- 


densing outfit with the cooling outfit to see if it will war- 
rant us to install the later type. 

We will assume coal delivered at the plant at $3.00 
per ton, and an evaporation of 8 pounds of steam (water) 
per pound of coal in the boilers. 

Then, 2,800 —- 8 = 350 pounds coal per hour, and 

(350 $3.00 * 10 & 26 & 12) + 2,000 = $2,238.00 
per year cost of coal over that required for condensing, op- 
eration. 

From this amount we must deduct the first cost, addi- 
tional operating expenses, interest and depreciation on the 
condensing equipment, to see if the saving will warrant 
the additional expense of same. There are several types 
of the jet condenser, namely, the old steam driven machine 
that has been used so long for this class of service, and 
the more modern type of machine, such as the low lift jet 
condenser with centrifugal water pump and centrifugal 
air pump. This type of machine is used more on turbine 
installations where a higher vacuum than we desire is re- 
quired and the machine is rather expensive so we will not 
consider it but will figure on the other type. For the serv- 
ice considered, we would require about a 10 x 18 x 18 sim- 
plex double acting steam driven condenser, suitable for 
discharging against the head mentioned in the preceding 
calculation. This machine would cost about $750 to $800 
erected on the foundations. The spray cooling nozzles 
would cost about $900 to $1,000 installed ready for opera- 
tion. Since a pond would be required by the insurance 
company for fire protection, we will not charge this item 
against the equipment. 

We have then as first cost for the condenser installa- 
tion, the following: 

CHARGES AGAINST CONDENSING APPARATUS. 


Costiot Condenser ..< s«.cleis site stelatsscrainie > okra $ 800.00 
Costinok a Cooling SN ozzlesiter)sistelstei-cus temerers ita teen 1,000.00 
Cost of Pipe Work on Condenser.............. 200.00 
Total® Burst Cost-osee stra ieee $2,000.00 

Interest on investment at 6 per cent............ $ 120.00 
Depreciation! at 6 per pcertierit-tie «ieee tna ee> 120.00 
Upkeep, wear and tear at 3 per cent............ 60.00 
Total “Hixed (Charcés tns.jc- ee ee $ 300.00 


Since we have a 1 per cent loss in the heating of the 
feed water in the condensing arrangement, we will add 
this as a yearly charge to the condenser. Thus 1 per cent 
of the additional coal cost due to non-condensing is $2,238 
+ 0.01 = $22.38. Then the total outlay thte first year due 
to condensing is, 

$2000 + $300 + $22.38 — $2322.38 

The next year we would have only the interest charges 
to make against the apparatus or $322.28. From this 
data it would seem that the saving in coal cost the first 
vear would nearly pay for the apparatus and all charges 
against it and result in a complete net saving in every 
year thereafter of, 

$2,238 — $322.38 — $1,915.62 per year. 

There are a large number of plants in the South, par- 
ticularly cotton mills that are running non-condensing or 
on a very low vacuum on account of the fact that suffi- 
cient cooling water cannot be obtained for their condenser. 
With a modern means for cooling water and the low first 
cost of such apparatus, there is no reason for any plant 
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operating on less than a 26 inch vacuum where they have 
condensing apparatus installed. This statement holds as 
well where cooling equipment is not installed if a cooling 
pond large enough to handle three to five thousand gallons 
of water is available. A system of spray nozzles used 
with the condensing outfit will make this higher vacuum 


possible and bring about better economy in the whole steam 
using equipment. In those plants where condensing equip- 
ments are not in use and the engine eapacity as large as 
outlined in the above consideration, a problem of economy 
at once suggests itself and is worthy of an investigation. 
Earl F. Scott, M. E. 


OWE ee and Answers from Readers 


Readers are invited to make liberal use of this department for discussing questions, obtaining information, opinions 


or experiences from other readers. Discussions 


editors are not responsible for correctness of statements of opinion or fact in discussions. 


discussions are paid for. 


-Use of Electric Iron on Controlled Circuits. 
Editor Electrical Engineering: 

(492) The writer has a house wired for eleven 16- 
candlepower, 220-volt d. ¢. lamps, and uses a controller, so 
that only six lamps can be used at a time. What would 
take place and how would the controller act if an electric 
iron consuming 500 watts were used on the cireuit? 

When a house is wired for lighting according to the 
code ruling of not more than 660 watts load on a single 
cutout, is it permissible and safe to use two 500 watt elec- 
If not what arrangement must 
Subseriber. 


trie irons on the cireuit? 
be made to make such possible? 
Changes Necessary to Operate 440-Volt Motor on 220 Volts. 
Editor Electrical Engineering : 

(493) The writer would like to know what changes in 
the connections of a 3-phase induction motor must be made 
which is wound for 440 volts, so.as to operate it on a 220 
Suppose for example, the winding has five 


1D 


volt eireuit. 
coils in series per-phase, per-pole. 
Why Does Commutator Become Black? 
Editor Electrical Engineering: 
(494) 
same trouble as described by C. A. H., in the November, 
1914 issue of the Electrical Engineering, question 488. 


The writer has recently had practically the 


What I desire to know is what causes the commutator to 
become black at three equally spaced spots? Why doesn’t 
the entire commutator become black? 

If one of the field coils on a 220 volt, 200 ampere, 6-pole, 
lap wound, d. e. generator becomes short-circuited what will 
happen? What would be the result if the armature were 
wave or series wound? Geo. M. 
Features of Overload and No Voltage Release for Motor 

Starters. 
Editor Electrical Engineering: 

(495) Please give diagrams that show the arrangement 
of no voltage and over load release devices on motor start- 
ers. Also explain the main reasons for same with different 
types of motors, A. C. and D. C. Plant Operator. 


The Electron Theory of Magnetism. 
Editor Electrical Engineering: 

(496) Please explain through the columns of Electrical 
Engineering the main details of the Electron Theory. If 
there is a book or pamphlet on this subject that takes the 
matter up in a clear way, please refer to same. 


Waris Et. 


and criticisms on answers 


are solicited. However, 
All published answers and 


to questions 


Calculating Steam Consumption of an Engine. 
Editor Electrical Engineering: 

(497) Please show how to ealeulate the steam con- 
sumption of a simple steam engine exhausting to atmos- 
phere. How would this consumption be effected when 
working against a back pressure of 4 pounds gauge pres- 


sure? Gah Be 


Connections for Changing 2-Wire Generator to 
3-Wire. 
Editor Electrical Engineering: 

Regarding questions 462 and 468 and two answers in 
August issue, the method used by U. K. S. as well as the 
answers submitted make use of the Dobrowolsky system 
of three wire generators invented in 1894. The main ob- 
jection to its use in this particular instance is that the 
unbalanced current must pass through one of the trans- 
former coils thereby losing some of the voltage. The best 
method in use at present is not available for this machine 
on account of patent rights as it was patented in 1908 by 
James Burke of Erie, Pa., who sold the patent to a well 
known coneern. U. K. S. claims that the armature in 
the machine is wound like a rotary converter, that the 
idynamo has six poles, and yet he only uses two connections 
to the armature winding. The other answers make use of 
six connections. Rotary converter armatures are wound 
either series or parallel drum. With the series winding 
only one connection is required to each collector ring for 
any number of poles and as U. K. S. claims successful 
operation his dynamo is probably wound that way. The 
dynamo without the transformer is merely a double current 
generator or a rotary converter driven by external power 
and from that standpoint U. K. S.’s method is as good as 
any that can be used. However, it is good practice to 


‘make certain that the armature is properly balanced me- 


rhanieally after attaching the connections and rings. 
A. C. vs. D. C. Equipment for a Small Factory. Ans. Ques. 
No. 470. 

Since the load mentioned is constant speed and an 
inerease calling for considerable change is required, it 
seems that there are quite a number of things in favor of 
the use of A. C. equipment. The maintenance cost of in- 
duction motors is very small compared to 1. C. motors 
if they are properly installed. This is due to the absence 
of eoiamutators, brushes, brush rigging, ete In tha later 
types of induction motors the troubles formerly expe- 
ricneed due to heating of the end rings and unsoldering 
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of the rotor bars have been practically overcome and 
although they have a very small air gap the large bearings 
do not wear fast enough to cause any trouble. The three- 
phase, three-wire motor is preferable to the single-phase 
and ean be used with only a star delta connection and 
switch for starting in sizes up to 7.5 horsepower or with 
only a switch for sizes of 5 horsepower and smaller. Sin- 
ele-phase motors and lighting systems may be readily 
connected to any two of the three-phase leads but it is 
advisable to keep the load as nearly balanced as possible. 
The three-phase, three-wire system is in most cases the 
best and in changing from D. C. to A. C. the addition 
of a single wire will in most cases suffice if the old wires 
are large enough. A voltage of 220 or 440 would prob- 
ably be advisable. If the higher voltage is used, tung- 
sten lamps of a lower voltage connected in series may be 
installed. The installation seems rather small to make 
use of a turbine and the practical economy arising from 
its use questionable. By referring to the advertising pages 
of Electrical Engineering for October the addresses of 
parties who can furnish prices and estimates as well as 
valuable information on A. C. equipment may be found. 
Starting Two Motors from One Auto-Starter. Ans. Ques. 


No. 473. 
A 50 horsepower auto-starter is rather large to use on 


a 15 horsepower motor and if the transformers have any 
taps they should be placed on the lowest voltage obtainable. 
It would be better to trade the starter for a 15 horsepower 
size and start only one motor at a time, in which case 
starting fuses would not be needed. With the apparatus 
used, Figure 2 by V. C. Wynne, October issue, seems to 
be as good as any. 
H. H. Van Keuren. 


Starting Two Motors from One Auto-Starter. 
Ques. No. 473. 
Editor Electrical Engineering: 

I should like to take issue with the statement of Mr. 
Sackett on page 469 of the October issue when he says 
that if a 30 horsepower auto-starter be utilized for starting 
a 15 horsepower motor, the motor will be burned out. 
This is not the ease. 

If a plant be equipped with two 50 Kva transformers 
for supplying three-phase service and if but a single 5 
horsepower motor be operated at a given time from these 
transformers, the motor will not be injured. This fact 
is obvious from everyday experience. Now the auto-starter 
is nothing more than a transformer and a means of switch- 
ing the transformer in and out of service. The auto- 
starter provides a reduced voltage for starting the motor 
or motors connected to it. As an example let us say that 
a 220 volt auto-starter provides 160 volts for starting 
service. Let this be a 30 horsepower starter. This starter 
will then step the feeder voltage down to approximately 
160 volts regardless whether a 30 horsepower motor is 
started from it or one 15 horsepower motor or two 15 
horsepower motors. There will be a certain rush of cur- 
rent due to this voltage impressed upon the motors at rest 
and the duration of the heavy current will depend upon 
the load to be started. The point to be brought out is 
that the starting current depends upon the motor character- 
istics and the load and not upon the size of the auto-starter 
—but upon the starting voltage which it supplies. 

Gordon Fox. 


Ans. 


Derivation of Wiring Formula. Ans. Ques. No. 478. 
Editor Electrical Engineering: 

In question No. 478 of the September issue of Elec- 
trical Engineering E. F. S. asks for the derivation of the 
following wiring formula: 

Cir. mils = [W D K] + [EF X @ line ilss] ————(1) 

Where (W) is the watts delivered: (D) the distance 
of transmission in feet; (E) the line voltage at receiver; 
(% line loss) a percentage of watts delivered, and (K) a 
constant varying with the power factor and system of 
distribution used. For the ease of a 3-wire, 3-phase sys- 
tem, let (1) be the current in amperes, in one line wire; 
(R) the resistance in ohms, of one line wire; (cos @) the 
power factor of the receiver circuit; (k) the specifie re- 


sistance of the line wire in ohms per mil foot. Then we 

have 

R = (k D) = (Cir mils) (2) 
I= W — (V3 E eos @) (3) 
Watts line loss = 3 RT (4) 
% line loss = (3 RT’ & 100) + W (5) 


Substituting in equation (5) the values of (R) and (1) 
obtained from equations (2) and (3) gives, 

Cir. mils = [W D K] ~ [E’ X &% line loss] (6) 
Where K = (100 k) ~ (cos* @) (7) 

The formula could be similarly derived for a system 
of any number of phases, but (K) might be different. Thus. 
for a single phase system K = 200k ~ cos* @; for 4 wire 
two phase system K = 100k ~ cos’ @; and for a four 
wire four phase system K = 50k ~ cos’ @. 


Let us compare the formula (1) with the formula given 
lye MRIS Se 

Cir. mils = (746 P D K, X 1.5) = (n cos ® X EH & e) (8) 

Where (P) = horsepower of motor; (n) = efficiency of 

motor; (e) — volts line drop in the wiring; and the other 

symbols as before. 
The volts drop in a D. C. cireuit would be 

e = [% line loss & E] 100 (9) . 
In an A. C. cireuit the drop for the same current will 

usually be greater than this because of phase displace- 

ment by line reactance, so we can write for A. C. cireuits. 

e = [% line loss — 100] K EK (M ~ cos @) (10) 

Where (M) is some factor which may be positive, nega- 

tive, or zero, but for approximations can be taken near 

1.0 for lagging power factors. Solving equation (10) for 

(% line loss) and substituting its value in equation (6) 

elves, 

Cir. mils = [W D K M] ~— (100 e E cos ©) ————((11) 
Now W = 746 P —n, and K, = K — 100 (11)a 
Substituting these values in equation (11) gives: 

Cir mils = [746 P D K, M] ~ [ne E cos © (12) 
If we let M = 1 and multiply equation (12) by 1.5 

to allow for 50 per cent overload, we obtain equation (8) 

which is the forumla given by the Standard Handbook. 

Thus comparing formulas (1) and (8) we see that in the 

first place K — 100 K,; second formula (8) allows for 

50 per cent additional power, as stated in the Handbook; 

and third, formula (8) also contains a factor (M), which 

for approximate calculations ean be taken equal to 1.0. 
The reason why E. F. S. does not obtain the same 

results from formulas (1) and (8) are: (a). In using 

the formula (8) he is allowing for 50 per cent more power 
than formula (1) takes care of. (b). In his ealeulationw 
he appears to have used 51 -— 0.88 for line current, while- 


DeceMBeER, 1914. ELECTRICAL 


ENGINEERING 511 


(Formerly Southern Electrician) 


55.7 amperes is the correct value. (¢). He caleulated the 
per cent line loss incorrectly. 

The correct solution by equation (1), allowing for 50 
per cent extra power (so we can compare the result with 
that obtained by formula (8) ) is as follows: 

W=15 * V3 X 220 X 55.7 &K 0.8 = 25,500 watts 
from equation (10), 

% line loss = [100 e cos ©] ~ [E &K M] 

== (100 Ses. X 0.8] = [220 Seed == 1.09 

Substituting these values in formula (1) gives 

Cir. mils—[25,500401690]——[ (220)*1.09—=32,700 
and this result agrees with the one E. F. S. obtains by 
using formula (8). 

In general it is preferable to use formula (1) rather 
than a formula based, as (8) is, upon voltage drop, for 
in an A. C. cirenit there is no simple relation between 
volt line drop and line current, or watts line loss. If the 
voltage drop must be kept within certain limits, a size 
of wire can be found by formula (1), and having this 
wire size the exact voltage drop can be computed from 
the equation, 

e— EV [(1+ Rg-+ Xb)’*+ (Xg— Rb)*] —E (15) 

Where all symbols not otherwise defined have the mean- 
ings previously given, and g = W — EH’; b = g tan ©; 
and (X) ‘is the reactance, in ohms of one of the wires 
of the three-phase system. 

An exact formula for wire size can be based upon 
voltage line drop by solving equation (15 for (R). This 
formula would be 
Cir. mils = [k D g ] ~ [V G@ — cos’ 6] (16) 

Where all symbols are as before and (G) is defined 
by the auxiliary equations: G = F cos’ @; F = cos 
@©+H;H=A—C;A>2P+P;P>e=—FE;C= 
[ (B® ~ cos’ © + 2B tan @]; and B=egX 

Knowing the desired spacing of line wires (X) can 
be determined closely enough for a first solution of the 
equations, and can be corrected afterwards if found nec- 
essary. 


(3) 


Howard S. Miller, E. E. 
Calculating Horsepower of an Air Compressor. Ans. 
Ques. No. 480. 


Editor Electrical Engineering: 


A duplex air compressor 10 inch by 18 inch by 12 inch, 
running at 45 revolutions per minute, has a piston dis- 
placement of 

[(18* & .785 & 12) + 1728] «& 4 & 45 = 318 eubic 
feet per minute. 

The work done in compressing air to a given pressure 
is calculated by the formula: 

Ho P. == 004936 P, -V, [n — (h —I1)] [ P, — P,)* 
— 1]. Where P, = Initial pressure, pounds per square 
inch absolute, P2 — Final pressure, pounds per square inch, 
absolute, V, — Volume of free air compressed, eubic feet 
per minute; x — (n — 1) — n where n is a factor depend- 
ing upon the efficiency of the cylinder cooling system. Its 
value varies between 1.25 and 1.35, a fair average being 
1.30, for usual conditions. 

Substituting in the above formula: P, = 14.7 pounds 
per square inch; P, = 22 + 14.7 — 36.7 pounds per 
square inch; V, = 318 eubie feet of free air per minute; 

H. P. = .00436 & 14.7 & 318 & [1.30 ~ (1.30 — 1)] 


[(36.7 —- 14.7) -7 — 1] = 883 «& (2.5% — 1) = 203 
horsepower. 

Since the efficiency of the compressor is given as 85 
per cent, the indicated horsepower required will be 

20/3 —— 985 == 23.9.1) HP: 

We would expect that an engine with a steam cylinder 
10 inches by 12 inches, using steam at 125 pounds pressure, 
would require about 35 pounds steam per I. H. P. hr, 
hence the total steam consumption will be about 835 pounds 
per hour. 

Similarly, the displacement of the 10 inch by 10 inch 
by 10 inch single air compressor, running at 60 revolu- 
tions per minute is 
P(10" << .785.%>< 10) = 1728] « 2 & 60 = 54.5 eubic 
feet per minute. 

Substituting in the formula as before 
H. P. = .00436 « 14.7 «& 54.5 & [1.30 + (1.30 — 1)] 
[ (59.7 — 14.7) -* — 1] 

= 15.1 (4.06-°* — 1) = 5.74 horsepower. 
The required indicated horsepower of this compressor is 
jie == 85 —= 6:88 I, Hy P! 

A steam engine, 10 inches by 10 inches, at 60 revolu- 
tions per minute with 125 pounds steam pressure, at this 
indicated load would use at least 50 pounds per I. H. P.- 
hr., hence its total steam consumption will be 344 pounds 
steam per hour. 

A chart was published in Power, August 18, 1914, and 
also in The Compressed Air Magazine, October, 1914, 
based on the formula used above, by which graphic solu- 
tions of problems similar to the aboye may readily be 
arrived at. 

Power Demand of Electric Hoists. Ans. Ques. No. 481. 

According to the diagram accompanying question No. 
481, the loaded car weighs 140,000 pounds, which on a 10 
per cent grade would be balanced by a pull of 14,000 
pounds on the cable. The friction of the car would be 
about 30 pounds per ton on 2,100 pounds, making the total 
load on the cable while hoisting 14,000 + 2,100 — 16,100 
pounds. Since the drum is 244% inches in diameter, and 
makes 6.44 revolutions per minute, the speed of the car 
will be 

[(244% + %) & 3.1416 & 6.44] + 12 = 42,7 feet 
per minute. 

The effective diameter of the drum being taken as its 
actual diameter plus the diameter of the cable. 
power required at the drum is therefore, 

(42.7 & 16,100) — 33,000 — 20.85 horsepower. 

While this is the information requested it will be of 
interest to discuss the equipment further. A slip-ring 
type of motor rated at 30 horsepower should have an 
efficiency of about 88 per cent, and power factor of about 
80 per cent between three-quarters load and full load, so 
that when taking 75 amperes the power delivered by the 
motor would be: 

75 X 220 & 1.732 & .88 & .80) — 746 = 26.95 brake 
horsepower. 

Thus the efficiency of transmission of the gear is, 
(20.85) — 26.95 = 77.4 per cent. 


The horse- 


C. S. Stouffer. 
Alessandro Volta was the pioneer in battery work. The 
Voltaic pile was his production. He also developed the 
electroscope, one of the finest and simplest of electrical 
indicating instruments. Volta was an Italian. 
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CYLINDER PISTON DISPLACEMENTS 


IN CUBIC FEET PER REVOLUTION _ DOUBLE ACTING 

Diam. STROKE IN INCHES. | Diam. 
in ——— my ‘ % — 

Inches.| 18 20 22 2% | 30 | 36 | 42 | 48 | Inches. 
6 |. .195 |: 2204) 2601. Caer ev ango iy) «458 | 0888 | ae plan abn eno el 025 pelt A eee 6 
z Viper [> [8tl  “ene ie ereas Mise cose ie) 62d! "| Serie fe eens Woes. Re rena es) RE ; 7 
6 | 1349 io | “iis | p-7 | 139 | ame | 1) gee Oia 8 
9 | 1442 1:32 | 1.47 Ol | 1760 ee eee xo Pia 9 
10 | .545 1.63 (4) 61.81 1 3.00' | 3118 aera eer. a 
11 | .659 | 4.97 | 2.19) -2.49 | 2.63 | S229 soos es { i 
12 7s 2.35 | 2.61 | 2.87 | 3.14 | 3.92 5.40 1 ae 12 
Ce heal 3 2.76 | 8.07) (3.37 ft 3.6841 he.00 6.45) | US Ses 
Te as: 5.20 ShO 3.01 | A STP ABE 7.48 | 855 | 14 
15 3.68 | 4.09 | 4.49 | 4.90 | 6.13 8.58 | 9.81 | 15 
16 4.18 | 4.65 | 5.12 | 5.58 | 6.98 9.77 | 11.16 | 16 
17 4:72 | 5.25 | 6.77 | 6.30 | 788 198 | 12.60 | 17 
18 5.30 | 5.89 | 6.47 | 7.06 | 8.83 12386 | 14:13 | 18 
19 5.90 | 6.56 | 7.21 | 7.87 | 9.84 | 5.78 | 15.75 | 19 
20 6.54 | 7.27 | 7.99 | 8.72 | 10.90 15.27 | 17.45 | 20 
21 7.21 | 8.01 | 8.81 | 9.62 | 12.02 16.83 | 19.24 | 21 
22 7.91 | 8.79 | 9.67 ; 10.55 | 13.19 18.47 | 21.11 | 22 
33 8.65 | 9.61 | 10.57 | 11.54 | 14.49 20.19 | 23.08 | 23 
24 9.42 | 10.47 | 11.52 | 12.56 | 15.70 21.98 | 25.12 | 2% 
95 10.22 | 11.36 | 12.49 | 13.63 | 17.04 23.85 | 27.26 | 5 
26 11.06 | 12.20 | 13.51 | 14.74 | 18.43 25.80 29.49 | 26 
7 11.92 | 13.25 | 14.57 | 15.90 | 19.88 27.83 | 31.80 | 27 
a 12.82 | 14:25 | 15.67 | 17.10 | 21.38 29.93 | 34.20 | 28 
a 13.75 | 15.28 | 16.81 | 18.34 | 29.93 32.10 | 36.68 | 29 
30 14.72 | 16.36 | 17.99 | 19.63 | 24.54 | 34.35 | 39.26 | 30 
1 15.72 | 17:47 | 19.21 | 20.96 | 26.20 36.68 | 41.92 | 31 
39 16.75 | 18:61 | 20.47 | 22.34 | 97.92 39.09 | 44.68 | 32 
33. hoe el ee Rey). Ee Se eee .. | 21.77.| 23.75 | 29:69 41.57 | 47.51 | 33 
Bo Lee ch ee I I, wee cs | sce eal teen 2} -28.11° |''25.22 4 sie2 | 44.13 | 50.44 | 34 
bt er eet a rnin. | ...s., |. sobea ty Raedee p eI Dt 26.72 | 33.40 | 46.76 | 53.45 | 35 
rem epee eeerin ples, i” he et an en neem ES Te” Tae 28.27 | 35.34 49.47 | 56.54 | 36 
ad 14 Beceem Ne aes : Pula Weores 62.26 | 50.72 | 37 

We RR ake sae Geekitn Sg Nea 86 es I MIR I Ma TS eta he 39.37 55.12 | 63. 38 
30° eter oko ae il cece...) 2. Sasa aie Sea enim mea = Ue 41.47 | 49:77 | 58.06 | 66.36 | 39 
pr bisa WBeeeWR) IORI Ainge > Re I mee aeeenae (Pid) aga 8 8 43.63 | 52.35 | 61.08 | 69.80 | 40 
et ae | ae | acon UR ae eee i oan | ee Lae | 70 | het { esa 67.34 | 76.96 | 42 
Prien ed Maar es te” ent Del SE EN Seat ye he sis oa ca a 73:89. | 84.46 | 44 

II. Horse-Power, Efficiency and Terminal Calculating Horsepower of an Air Compressor. Ans. 

Temperature in Air Compression Ques. No. 480. 
to Various Pressures. Editor Electrical Engineering: 
SINGLE AND TWO STAGE COMPRESSION The 10 x 18 x 12 duplex air compressor referred to by 
eee Single Staze Two Stage G. T. B. in the October issue is presumed to be a 10 x 12 


Came Adiabatic Compression 
preseien Compression 


duplex steam and 18 x 12 duplex air. In table No. 1, 
given here, the piston displacement for an 18 x 12 eylin- 
der, double acting in eubie feet per revolution is 3.534. 
This figure times 45, the rpm of compressor times two for 
duplex operation, gives 318 eubie feet per minute as piston 
displacement. 

From table No. 2 the horsepower required to compress 
one eubie foot of free air per minute to 22 pounds gage 
is 0.068. 

Then 318 x 0.068 — 21.6 horsepower. With an effi- 
ciency of 85% the Ihp required would be 21.6 ~— 85 = 
25.4 Ihp. George L. McLean. 


Atmospheres 
ss One Cubic 
Minute 


Gage Pressures 


H.-P. required to 
Compress One Cubie 
Foot Free Air per 
Minute 
pared to Isothermal 
Final Temperature 

Degrees, Fahr. | 
Perfect Intercoloring 
Adiabatic Compression 
H.P. required to 
Compress One Cubic 
Efficiency as com- 
pared to Isothermal 
Final Temperature 
Degrees Fahr. 
Perfect Intercooling 
Adiabatic Compression 


H.P. required to 
Efficiency aS com- 


Power Demand of Electric Hoist. Ans. Ques. No. 
481. 
|\Editor Electrical Engineering : 

Referring to questions 469 and 481 of the August and 
October issues, the writer believes that the data is still in 
error. Numbering from left to right in the diagram on 
page 425 of October issue, number 2 pinion has a pitch 
diameter of 8 inches and 14 teeth giving it a diametral 
pitch of 1.75; while the gear with which it meshes has 
pitch diameter of 34 inches and 86 teeth, or a diametral 
pitch of 2.00. Obviously this is impossible and it would 
seem that the author of the question in measuring up the 
apparatus would be more likely to make a mistake in de- 
termining the pitch diameters than the number of teeth. I 
have taken the latter as correct. The drum speed of 6.44 
r.p.m. checks with the author’s statement of the problem. 

The. effective diameter of the drum — 241% inches plus 
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the diameter of cable = 241 + 7% = 25%¢ inches, and at 
6.44 r.p.m. the velocity of the car = (3.1416 &K 253% & 
6.44) — 12 = 42.8 feet per minute. The power required 
to pull the car up the incline, without friction equals weight 
times vertical component of velocity divided by 33,000 foot- 
pounds per minute or (140,000 42.8 & 1) + (33,000 
10) = 18.15 horse power. Assuming journal and rolling 
friction to amount to 1 per cent, which is a reasonable 
value, the power at the drum = (18.15) ~ 0.99 = 18.33 
horsepower. L: 

Now since Mr. DeWeese has given the amperes input to 
the motor, let us work it through from that end as a check. 
From the preceding it is evident that the motor is operating 
under about 2/3 normal load, in which ease, for this size 
motor and speed, the power factor would be about 67 per 
cent and efficiency about 80 per cent. The motor input 
therefore equals (75 amps 220 volts & 1.732) + 1000 = 
28.5 K.v.a., which at 67 per cent power factor = 28.5 & 
0.67 = 19.07 K.w. With 80 per cent efficiency this equals 
(19.07 & 0.80) — 0.746 = 20.45 brake horsepower at the 
motor pinion. The gear train contains three drives and 
under the condition (assuming fairly new and in good 
shape) we should expect 97 per cent efficieney for each, 
making a combined efficiency for the train of 0.97 « 0.97 
< 0.97 = 0.913 or 91.3 per cent. Then the power at the 
drum will equal 20.45 0.913 = 18.65 horsepower. 

T. B. Hyde. 


Why Field Coils are Connected Ahead of Armature 
Coils in Street Railway Motors. Ans. Ques. No. 482. 
Editor Electrical Engineering: 

When the series field winding is connected between 
trolley and armature it is said to be eut in ahead of the 
armature. It is generally coneeded to be better practice 
to connect the series field between armature and rail 
(ground) rather than between trolley and armature. With 
full load on the motor the voltage drop across the field 
winding is about 50 volts. If one side of the field is con- 
nected to ground and the other to the armature, the field 
need only be insulated for 50 volts, On the other hand con- 
necting the field ahead of the armature subjects it to full 
load potential, and the field must be insulated accordingly. 

It is also thought that connecting the field ahead of the 
armature protects the armature from lightning, the field 
winding acting as a choke coil. The tendeney for motors 
to flash-over or “buck” is also less with the field between 
trolley and armature. With the field between armature 
and ground, reversal of rotation of the motor is accom- 
plished by reversing the current through the armature. 
{he majority of companies connect the series field winding 
between armature and ground. Kee 
Effect of High Frequency on Apparatus. Ans. Ques. 

No. 483. 
Editor Electrical Engineering: 

In order to get high frequeney alternators with low 
speeds, it is necessary to have a large number of poles. The 
speed of all prime movers, especially slow speed ones, va- 
ries during a revolution. This means that if two machines 
are running the same revolutions per minute, the angular 
positions of their rotors will be a few degrees apart at 
certain parts of the revolution. Where we have a large 
number of poles, a small angular difference will be a large 
proportion of the distance from one pole to the next. For 
satisfactory parallel operation, it is necessary to have cor- 


responding armature conductors under the middle of cor- 
responding poles at the same instant so that with difference 
of angular position and a large number of poles, parallel 
operation is unsatisfactory. The generators can be par- 
alleled if the prime movers have sufficiently uniform speed. 

High frequency low speed induction motors are liable 
to have low power factor. The speed of an induction 
motor varies directly with the frequency and inversely with 
the number of poles, so that a high frequeney slow speed 
motor must have a large number of poles. This means that 
the main flux has to cross the gap several times, once at 
each pole, requiring considerable magnetizing current to 
force it through the reluctance of the gap. Magnetizing 
current is out of phase with the voltage so that large mag- 
netizing current means low power factor. If a high fre- 
queney generator is properly designed it will give no more 
trouble from heating than a low frequeney one. Wowever, 
if a generator is operated at a frequeney higher than its 
rated frequency, trouble will be experienced from heating 
at no load due to increased iron loss. 

R. H. Willard. 


Method of Calculating Cost of Power as Generated 
by Steam. Ans. Ques. No. 484. 
Editor Electrical Engineering: 

The expense of producing electric power follows the 
general law of production, that such expense is the sum of 
the fixed charges and operating costs. 

The Fixed Charges are obtained by a method of account- 
ing so that expenditures made directly or indirectly for 
such items as interest on plant investment, depreciation 
of plant, taxes, insurance, repairs, rentals, and salaries, 
which do not depend entirely upon the number of kilowatt- 
hours produced in a given time, may be apportioned and 
shown as a part of the cost of the production of that num- 
ber of kilowatthours. 

The first item, or interest on plant investment, is equal 
to the rate of interest which the sum invested in the plant 
would earn if that sum were deposited in a bank or invested 
in such a way as to actually return a definite percentage 
in a given time. This rate may vary from 4 per cent per 
annum, upwards, 8 per cent being generally considered as 
a fair return on an investment. 

The second item, or depreciation, is a sum, expressed as 
a percentage of the plant investment, charged against the 
whole or a portion of the plant due to its age. This item is 
sometimes divided to cover depreciation proper and also 
obsolescence. This latter term meaning that, due to im- 
provement in the art, the original plant may be replaced 
because it has become uneconomical to operate as compared 
with a later type of plant, as for instance, a large steam 
turbine replacing a reciprocating engine of the same horse- 
power rating. 

The remaining items are self explanatory, and are 
charged as a fixed sum per year or as a percentage per 
year on the investment. 

Operating Costs are those items which depend upon the 
number of hours the plant is operated and the number of 
kilowatthours produced, including such items as wages, ma- 
terials and supplies. 

The following is an example of computing costs in a 
steam driven plant, as requested by G. T. B. in question 
No. 484. Of the 21 items listed, 16 are assumed, as but 
5 were stated in the question. Consequently, the final costs 
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as computed may require considerable revision to apply to 
the plant of which G. T. B. writes. The values used have 
been accumulated from various sources but are believed to 
be approximately those in current practice, and are conser- 
vative. 

Plant Data: . Rated generator capacity 275 Kw. costing 
installed $50 per Kw. and located in a structure costing 
$1,250 erected, for which no rent is charged. Insurance, 
0.5 per cent on whole value; taxes, 1.8 per cent on whole 
value; repairs, 1.7 per cent, and depreciation, 5 per cent. 
The operating force consists of one engineer in full charge, 
at $100 per month, and one fireman at $75 per month. No 
charges for other supervision. The plant will develop 1.0 
Kw.-hrs per 8 pounds of coal, costing $3 per ton of 2,000 
pounds delivered. Oil and miscellaneous supplies average 
Water is free and the ashes are removed 
Demand 230, Kw. Monthly Kw.- 


$10 per month. 
without extra charge. 
hrs. consumed, 62,700. 

Plant Investment. 


Machinery, 275 (Swarat e500) mec oem teneseete stererelet oo $13750 
Strucbure: wc: eieieie aie aysisres = eater MORRIS iste es 1250 
Total’). de locetee sseele oe Oe RR RTIRT TORS eel a $15000 
Fixed Charge per Year. 
Interestvat) 8.0.spericentip. ase rerritele = . $1200 
Depreciation at 5.0 per cent .............. I wil osl, 
Taxes at 8) pericontietacst rere teeters seis». ‘sie 270 
Insurance? ak i0ld) perecenitaerresareieretate tt ls)s +10 se. 75 
Repairsrat 47 per centesrerianiecrietn cieer- .> se 255 
RentalvateO/Osper cen la. ceeerite crete -ts)s ssa 0 
pupervision ab 0:0 pericentaarseeyeiieiers s/o). -.-1= + += 0 
Yearly totals, 17.0 per cent $2550 


$2550 — 12 — $212.50 per month. 

$212.50 — 230 = $0.924, fixed cost per Kw. demand. 

$212.50 — 62,700 = $0.00339, fixed cost per Kw.-hr. 

Operating Costs per Month. 

Wages: civcetis ciiosteice ote een einer aia’. «oie Pl TONOU) 

Supplies 10.00 
Coal (62700 & 8) + 2000 — 250.8 tons at $3.... 752.40 

Total operating costs!. cr eeene +++... -. G0dlm40 
$937.40 — 62,700 = 1.495 cents per Kw.-hr. 
Total Expense. 


= bl 6) ails [eee (0.6 GP 0| (0.8) @ io tela Nelle die) lelkaib)ia70 @ ee 2.0 'e\« 


Per Month. Per Kw.-Hr. 
Fixed? charcesmacen aoe eee $ 212.50 0.339 cents. 
Operating, costs i-.ace nee 937.40 1.495 cents. 
Combined: <1. ,ere eee 1,149.90 1.834 cents. 


As these costs are based on assumed values mainly, no 
further discussion will be undertaken. 

Purchased Current. 

Demand charges, 230 Kw. at $2.00, $460.00. 

Running cost for total kilowatt hours of 62700. 


Ist. block Sinan cme ene 500 @ 4.5 cents, $22.50 
2nd Jblock ey. oa aoe eee 4500 @ 2.5 cents 112.50 
ord ablock wee eee meee 45000 @ 1.0 cents 450.00 
Balanes? 9c. has ee ee 12700 @ 0.9 cents 114.30 
Total manning, costs. satan eae eie <x ule $699.30 


Average per Kw.-hr., 1.115 cents. 
Total bill for current. 


Demand oo... aac ie ene OR desc oh Me $ 460.00 
Running ....s.f Ge ae oben a > os cad 699.30 
$1,159.30 


Average per Kw.-hr. 1.849 cents. 

Referring to the latter portion of Mr. G. T. B.’s ques- 
tion, concerning the use of a rotary converter, if the power 
is metered on the A. C. side, the customer generally buys 
the converter and assumes the cost of the losses. If the 
power is metered on the D. C. side, the supplying company 
furnishes the set and assumes the losses. 

The question as to which would result in the lower rate 
for power would depend upon the various schedules used 
in contracting for current. 

A converter of 200 IXw. rating would probably be large 
enough for this installation and would have an efficiency 
of about 92 per cent from A. C. primary mains to the d. ¢. 
R. Arthur Joslyn. 


mains. 


Method of Calculating Cost of Power as Generated 
by Steam. Ans. Ques. No. 484, 
Editor Electrical Engineering: 

In answer to question No. 484 in the October issue of 
Electrical Engineering, the writer gives the following e¢al- 
culations based upon data given and assumed as follows: 

From data given: One 320 horsepower engine drives 
one 200 Kw. d. ¢. generator and one 120 horsepower engine 
drives a 75 Kw. d. ¢. generator. Plant operates non-con- 
densing. Coal costs $3.00 per ton. Water taken from 
river. Maximum demand 230 Kw. Average monthly con- 
sumption 62,700 Kw.-hrs. 

From data estimated and assumed: Steam consumption 
of 320 horsepower engine 26 pounds per Ihp-hr. and for 
120 horsepower engine 30 pounds per Ihp-hr. Plant runs 
10 hours per day or 308 days per year. Factor of evapo- 
ration 1.15. One pound of coal evaporates 7.5 pounds 
water. Stand-by losses 10 per cent. Fixed charges con- 
sisting of repairs, renewals, interest, depreciation and taxes 
at 11 per eent. 

CALCULATIONS TO SHOW COSTS. 
(1 and 2) Water and Coal Required. 
Load Factor — (Average load for given period) + 
(Rated capacity for same period) 
= 62,700 Kw.-Hrs. + (275 Kw. « 10 
Hrs. & 26 days mo) = 87 per cent 
Cu. Ft. Water 


per day = (Load factor & Hp. X lbs. steam per 
Thp-Hr & Hrs. per day) — 62.5 
= (.87 < 320 & 26 & 10) + 62.5 — 1156 
== (87 & 120 30 X10) = 62.5 ==508 
Total = 1156 + 501 = 1657 eu. ft. 


Allowing 10 per cent for auxiliaries and leakage, the 
total water required is then 1657 — .90 = 1840 en. ft. 
Lbs. of coal required — Lbs. water required factor 
of evaporation) -— (Lbs. water 
evaporated per lb. of coal.) 
==''(1840 S<°62:5 SSS) == ro 
= 17,666 lbs. per day or 8.83 tons. 
(3 and 4) Oil and Waste Required. 
Total Hp-Hrs. per day = .87 & 440 & 10 = 3830. 
Assuming 1.014 pints of cylinder and engine oil per 
1,000 Hp-Hrs., then: 
Oil required = 1.014 pts. X 3.83 = 3.88 pts. or 0.485 gals. 
Assume 21 Ibs. of waste per day at a cost of 8.5 cents. 
per lb. 
(5) Labor Required. 
One chief engineer @ $100 per month. 
One assistant @ 70 per month. 
One fireman @ 60 per month. 
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One assistant @ 45 per month.a 


Totelicie.M tates fe ok = $275 per month. 
(6) Fixed Charges. 
1—320 Hp. engine erected, including foundation. . . $5,000.00 


Uy Row. de @eeenerator \- 2... secrete ais cre == 2,000.00 
1—120 Hp. engine erected, including foundation... 2,700.00 
175. Kw. d. G-@enerator <.:.s.. - osteitis +1 1,000.00 
Switch board equipment ...... Beats. cas agence 1,000.00 
2—hoilers 300 Hp. each, including setting ....... 6,200.00 
Brickestacks arid: Aes. 6 « osc os « wleneinrenmernettanel 2,400.00 
B—HeGde PUMPS: pla + averia.c. 57s%~. oe > astm ehele et ehals yisioiel 700.00 
De Heed=watermr NCAers) is » +: si +1 o aleloreletnaaetards + < 500.00 
TET Pe ia vgye stele « sisinisia "ses « © +. «ih Senate Tenia 95 2,000.00 
EX Oil CT MOUS Ouse sete! oi nil. 2( sie «0, oJerehg ceaeraebetele | oy 3,000.00 
Pinging HOUSE tema + ><) +. «selene ares 2,000.00 
fA a a. oes ercctch rn: teyor 1,200.00 
aA OAN ES Dob caen 6 SDB OBOnE cee cc 0 OFene 2,300.00 

Motalecostwotmplantyeiterteda. « «eieksiteriedls"* » $32,000.00 


TOTAL OPERATING COST PER DAY—308 DAYS PER YEAR, 10 
HRS. PER DAY. 


ils WWE ele! cae peeing ¢ Goes o19,0 OIC 
2. Coal: 8.83 tons at $3.00 per ton...... $26.50 
3. Oil: Cylinder oil—.485 gal. at $.60 
DER (AIMS oooh e's «a3 ee eee alata» 29 
Engine oil—.485 gal. at $.35 
jae eal, Bae ouamrcacon oon Gon ddD. .29 
4, Waste: 2 lbs. at $.085 per lb. ....... a7 
5. Attendance: (275 & 12) = 308 ..... 10.71 
6. Fixed charges: 11 per cent on 32,000 11.40 
TO teulakeeehe, Tempe se niece he ae Skee aero $49.36 


Then $49.36 & 308 = $15,200 per year operating cost. 
Also 62,700 12 — 752,400 Kw. per year total consump- 
tion. Therefore 15,200.00) — 752,400 = 2.02 cents per 
Kw. hr. as generating cost for the plant. 

COST OF CENTRAL STATION POWER. 
Primary charge: 
Ist. 10 Kw. demand at $3.50 per Kw............ $ 35.00 


2nd. 40 Kw. demand at $2.50 per Kw........... 100.00 
3d. 180 Kw. demand at $2.00 per Kw. ........... 360.00 
DOOR RK waahrs wate S045 ares teisoe reais! 22.50 
A OOO p Kaye rsvate P02 ec ataysey) eapetey. o/c ansie otes 112.50 
AS O00 EK weehrst ated: 00) si, <tepelots achekoleretiele sa Stators 450.00 
UEP TAN UG ie lites chs CANO) Eman an fe taooc ned: Bek 114.30 
O25 7 OOT Kawer rs creeps aerator ie kakeetaPre eat nee arate dae» 1,194.30 

1194.30 

= 1.91 cents per Kw. hr. 

62700 
Summary : 
Cost of central station power..... 1.910 cents per Kw. hr. 
Cost of steam plant power.—(esti- 

mated largely) ..... drsieerdiaars 2.020 “ ies Se es 

DIMeretiene taa's. 5 «+, Ra odio. sae.e a ORO ie ce ee ec 


If a rotary converter is installed and central station power 
is used, it is customary for the customer to buy the ma- 
chine. The power is metered on the d. ¢. side so that cus- 
tomer pays the converter losses. A 300 Kw. converter 
would take care of the present load and allow for a future 
increase in current consumption. The per cent losses would 
depend to a large extent on the per cent load. The con- 


verter losses per month probably would not exceed 10 per 
cent of the total Kw. hr. consumption per month. 

At .01 per kw.-hr. this would be .01 & 6270 = $62.70 
per month. J. J.Kojan. 


Causes of Sparking of D. C. Generator. 
No. 488. 


Editor Electrical Engineering: 


Ans. Ques. 


Anything that causes an unequal distribution of current 
in the brushes of the same polarity on a D. C. generator 
will cause sparking and burning of the commutator. If 
the brushes are improperly spaced a heavy short circuited 
current will be set up in the coil under the brushes not on 
the electrical neutral. This heavy short cireuited current 
will oppose the armature current flowing through the 
brushes and cause the other brushes of the same polarity to 
carry more than their share of the load. 

In the same way unequal brush tension will throw the 
current to the other brushes of the same polarity, thereby 
overloading them and causing them to spark. An electrically 
unbalanced armature, caused by a mistake in winding; a 
bad splice in a belt or the lateral motion of the armature 
will also cause burning of the commutator and sparking of 
the brushes. H. H. Wikle. 


Causes of Sparking of D. C. Generators. 
Ques. No. 488. 
Editor Electrical Engineering: 
It is the writer’s opinion that the trouble mentioned by 
C. A. H. in question 488 of the November issue, is due to 
hard mica in the commutator. The location of these spots 
around the commutator does not necessarily indicate any- 
thing further than the location of the hard mica. It will 
probably be found when these spots begin to develop, if you 
serape your fingernail over the bad spots that you can feel 
the mica raised slightly above the copper. The fact that 
the sparking takes place under the negative brushes would 
indicate the presence of a certain amount of electrolytic 
action, probably due to the presence in the air of some 
chemical, either in the form of a gas or a powder, which 
has a tendency to produce this action. Cases of this kind 
have come to the writer’s attention. The remedy is, of 
course, to undereut the mica (only a shallow V groove) and 
install graphite brushes or at least some grade of brush 
which will not wear the copper. W. R. Smith. 


Ans. 


United Electric Light and Power Co., of New York 
City, Issues Book of Electric Appliances. 

The United Electric Light and Power Co., of New 
York City, has recently issued a 48 page book which gives 
illustrations, data and prices of all popular electric ap- 
pliances for the home and office. On the first page facing 
the inside of the cover a letter is addressed to customers 
inviting them to visit the company’s show room. This, is 
followed by several illustrations of the office and show 
rooms, and next a table of contents of the book. While 
different makes of equipment are shown, the names of 
manufacturers are not metnioned, and the price given is the 
net price as sold at the company’s show: room. The name 
of the company is printed at the top of every left-hand 
page and the address at the top of every right-hand page. 

This catalogue represents a unique new business proposi- 
tion and an excellent advertisement for the company. 
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New Apparatus and Appliances 


Bryant Twin Pull Sockets. 

A design of pull socket with outlets for two lamps 
has been made by the Bryant Electrie Company of Bridge- 
port, Conn. This socket is made in two types. In one 
type both outlets are simultaneously cut on or off by 
successive pulls of the chain. In the other type the straight 
outlet alone is affeeted when the chain is pulled, the lamp 
The first type 

and off two 


in the angle outlet being on all the time. 

is desirable to turn on 
energy-consuming devices at the same time or where one 
outlet holds a lamp which serves as a pilot lamp for an 


is useful where it 


3RYANT Twin PULL SOCKET. 
appliance connected to the other outlet. The second type 
is useful when it is desired to have a lamp or other energy- 
consuming device equipped with its own switch connected 
io the angle outlet. A shade holder can be attached to 
either outlet and ean be held in its normal position relative 
to the lamp. An attachment plug may be substituted for 
one lamp or two attachment plugs may be used instead 


of two lamps. 


A New Thor Washing Machine. 

A new design of Thor washing machine has been pro- 
duced to insure safety for even the most careless operator. 
There are no chains or belts to eateh the fingers or clothes 
and every moving part is enclosed. The wringer is so 
arranged so that it is impossible to get the fingers caught 
in the rolls, thus making accidents from this source impos- 


7 


Tue THor WASHING MACHINE. 


sible. Power is supplied by a Westinghouse small 
motor which ean run the washer and the wringer at the 
same time. Two switches, one for the washer and one 
for the wringer, control the operation of the whole machine. 
mm * 2 g bs hos 

The machine is manufactured by the Hurley Machine Co., 


Chicago. 


Stamped Steel Fixture Studs. 

The accompanying illustration shows a design of sher- 
ardized fixture stud now being made by the National Metal 
Molding Company of Pittsburgh, Pa. This stud is stamped 
from high grade mild steel of No. 11 B and § gage, which 
is sufficiently thick to permit the hollow stems of the male 
stud being tapped to make female studs. Also the female 
studs can be threaded and made into male studs. 


STAMPED STEEL Mate Frxrure Stun. 

The shape of the studs permits their being used with 
the stems passing through the center of knockouts of outlet 
boxes, insuring greater security when hanging heavy fix- 
tures. 


Robbins and Myers Induction Motors. 

The Robbins & Myers Co., of Springfield, Ohio, has 
recently completed the development of a new line of poly- 
phase induction motors, ranging in size from 1% to 7% 
horsepower inclusive. They are supplied for operation on 
two or three-phase, 110, 220, 440 and 550 volt circuits 
of all commercial frequencies. The frame of these motors 
consists of a cast iron skeleton type shell which supports 
This exposes the stator core to the air and 
The end heads are east sep- 


the stator. 
gives thorough ventilation. 


arately from the frame, machined to fit the frame and 
attached by four machine serews. : 

The stator is built up of soft, annealed steel lamina- 
tions which are held together by bolts. 
squirrel cage type. 


The rotor is the 
The core is built up of steel lamina- 


Parts oF THE 5 Horsepower THREE-PHAsE Moror. 
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tions which are keyed to a cast iron spider. The rotor 
bars are connected to the end rings which are recessed to 
fit them, by double riveting and soldering. The terminals 
are brought out through holes in the frame which are suit- 
ably bushed with insulating material. Each motor is fur- 
nished with a sliding base and east iron pulley. They 
can also be supplied with idler pulley attachments or back 
gears if so desired. 


New Appleton Fittings. 

The accompanying illustrations show a number of new 
fittings produced by the Appleton Electric Co., Chicago, 
Ill. These include one piece weatherproof porcelain re- 
ceptacles for use with rectangular and octagon steel 
“Unilets” that can be secured by two screws. These de- 
vices as shown are produced in designs with and without 
shadeholder groove. 


(Ula 


ES 


NM 
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New Apprieton FIrrinas. 

A push button switch cover for outlet boxes is also 
produced for use on four inch round outlet boxes and to 
take any of the standard push button switches, flush rotary 
switches or plug receptacles. 


High Tension Line Unit. 

A demand for inexpensive, compact and easily installed 
units for high tension feeders, has resulted in a design of 
self-contained line unit shown in Fig. 1. This unit is con- 
nected directly in the incoming or outgoing feeder circuits, 
thus comprising a switching, fusing and choke coil instal- 
lation. The fuse is of the chemical form, having a high 
rupturing capacity, thus affording protection to circuits 
supplied by the largest generating station. The switch is 
of the disconnecting form, operated by an insulated hook 
stick and the choke coil is of a powerful type forming an 
effective barrier between the apparatus and the incom- 
ing surges. 

This compact unit is made for all voltages up to 33,000, 
and furnished in many different combinations of front and 
hack connected designs. The steel base is arranged for 


j 
| 
} 


A Hicu Tension Line Univ. 


mounting on either flat surfaces or pipe frame-work and 
can be grounded, thus affording absolute safety to the 
operator. This new line of equipment is manufactured 
by the Delta Star Electric Company of Chicago. 


The Blizzard System of Refrigeration. 

The accompanying illustration shows a complete refrig- 
erating system, manufactured by the Lueck Manufacturing 
Company, of Milwaukee, Wisconsin, with the exception of 
the brine tank, evaporating coils (which go inside of the 
refrigerator) and automatic devices. This is an ammonia 
compression machine with the compressor, condenser, oil 
separator and seale trap all of semi-steel construction and 
are mounted on one base together with a motor. The 
condenser is of an improved type embodying-the counter 
eurrent principle by the addition of a device preventing 
the escape of gaseous ammonia until liquified, to the ex- 
pansion valve. 

The automatie devices consist of the following mechan- 
ism, electrically controlled: 1. A thermostat or tempera- 
ture regulating device mounted in the refrigerating com- 
partment, and set to regulate the temperature at any de- 
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sired degree. This instrument controls the switch, which 
stops and starts the motor as the temperature conditions 
require. 2. An electric controller, to stop and start the 
motor by actuation of the thermostat. 3. A water valve, 
automatically turning on and shutting off the water supply 
when the machine starts and stops. 4. A high pressure 
safety device, that shuts off the motor when the pressure 
exceeds a predetermined limit by reason of shortage of 
water supply or accidental closing of valves in the system, 
beginning operation again only under normal pressure. 

The system can be installed in connection with any 
refrigerator now using ice, with very little change as the 
machine can be placed in any convenient room, preferably 
in the basement. 


The Paragon Time Switch. 


A design of time switch has been produced by the 
Paragon Electric Co., of Chicago, Ill., for use on window 
display, outdoor street ligthing, apartment house hall and 
other similar cireuits. This switeh consists of a high grade 
clock, a spring motor and switch, the latter being the reg- 
ular snap switch in designs up to 30 amperes. 


THE Paragon True Switcu. 


The adjustment feature covers a great variety of ar- 
rangements. It can be set to turn the lights on at a pre- 
determined hour and turn them off again at the proper 
time. It will turn on part of the lights.and later the rest, 
or it will turn off part of the lights and finally the balance. 
it. does this every day in the week or it can be adjusted 
to skip one day, as Sunday for example. It only requires 
winding once a week and as the case is securely locked, 
it cannot be tampered with. The door of the ease closes 
against a rubber gasket making it damp or dust proof. 
All the outdoor models are equipped with a heating coil 
and regulating thermostat. This prevents hardening of 
the oil and consequent clogging of the works in severe 
weather. 


New Types of Tungsten Lamps Added to Lux Mfg. 
Company’s Line. 

Two new types of tungsten lamps have been added to 
the line of lamps marketed by the Lux Mfg. Company of 
Hoboken, N. J. 

The first of these new developments is a nitrogen 
filled tungsten lamp with a filament specially designed for 
high temperature operation. This lamp is known as the 
Nitro lamp. The second development is a concentrated 
‘filament, round bulb lamp, specially suited to projector 
work where an extremely concentrated source of light is 


desirable. These two new types of lamps together with 
a drawn wire tungsten filament type makes the Lux line 
complete. 

The Nitro lamp is made in wattages from 200 to 1500. 
The life of these lamps is guaranteed to exceed 1000 hours, 
and the energy economy is extremely high. The lamps are 
adapted to outdoor lighting such as streets, parks, railroad 
yards, factory yards, ete.; outdoor display lighting of thea- 
ters, amusement parks, advertisements, ete.; indoor lighting 


New Type or Lux Tunesten Lamp. 
of large spaces, such as drill halls, auditoriums, shops, 
itrain sheds, ete; also in places where white light is neces- 
sary for color matching. 

The concentrated filament lamp is made in sizes rang- 
ing from 20 to 150 watts. The life is guaranteed to ex- 
ceed 1000 hours and the average efficiency is extremely high, 
requiring only from .08 to 1.0 watt per candlepower, while 
the ordinary tungsten lamp even when new requires from 
0.9 to 1.25 watts per candlepower. Lux concentrated fila- 
ment lamps are said to be especially suited for operation 
with projection lamps and reflectors, also to withstand 
rough service, such as encountered in train lighting, auto- 
mobile lighting or lighting in any place where excessive 
vibration is present. 


Wico Hang Straight Hickey. 

An adjustable ball and socket joint hickey with an 
angle of possible correction sufficient to take eare of a 
fixture 12 inches long that may be 4 inches off center, or 
a 6 foot fixture 24 inches out of plumb has been designed 
by the Wilton Mfg. Co., of Wrightsville, Pa. This new 
hangstraight higkey is made of high grade malleable iron 
and furnished with a tripod, crow-foot or outlet box stud 
or made to fit insulating joints, the bottom of which may 
be either male or female, 44 inch or % inch standard pipe 
size, and to connect to fixture stems of 1% inch, 44 inch or 
¥g inch standard pipe size. The minimum overall length 
of this hickey with an insulating joint is less than one 
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inch greater than the ordinary hickey and insulating joint. 
As a time saver a 10 per cent to 50 per cent reduction 
on the average cost of hanging electric fixtures is claimed. 
One man ean handle any fixture not too heavy to lift. 
Long arm, wide spread fixtures are just as simply and 
easily hung as the plain stem fixture as there is no turning 
or twisting of the fixture necessary. After the crow-foot 
or insulating joint with the ball fitting has been attached, 
the fixture is hung by slipping the bolt through the hole 
in the ball, swinging up the hinged half of the cup or 
socket and screwing up the wing nut. The fixture hangs 
plumb and cannot twist or swing. A tightening of wing 
nut leaves the joint rigid. 


A Lock Socket. 

A locking device designed to prevent loss of lamps 
through theft and also to prevent the use of high wattage 
lamps, heating devices and other current consuming devices 
where such articles are not intended to be used, has been 
placed on the market by the Arrow Electric Company of 
Hartford, Conn. The device is known as the “Arrolock” 
and furnished attached to any of the above tompany’s brass 
shell sockets. 


THe Lock Socket SHOWING LocKING DEVICE. 

As shown in the accompanying illustration the locking 
feature consists of a small set screw arranged so as to be 
turned in against a serrated hardened steel clamping’ piece 
that engages with the lamp base and prevents the latter 
from being turned in the socket. 
operate the set screw. 


A special key is used to 


Electrical 
Construction News 


This department is maintained for the benefit of contrac- 
tors, dealers, manufacturers and consulting engineers. 


ALABAMA. 
ANDALUSIA. The Andalusia Light & Power Company has been 
incorporated with a capital stock of $15,000. By J. D. Henderson 
and others. 


CENTERVILLE. The Centerville Light & Power Co., expects to 
construct about 5 miles of transmission line. O. C. Oakley is presi- 
dent. 

GAYLESVILLE. 
consideration. 

OPELIKA, The Carmack Railway & Power Co. is planning to 
construct a power house at Lake Carmack. Work on the construc- 
tion of a railroad from Opelika to Auburn, a distance of 7 miles, is 
to be started as soon as arrangements for financing are completed. 
H. A. BeDell of Opelika is president. 

GEORGIA. 

ACWORTH. The city plans to install an electric driven pump. 

W. M. Gorgan is chairman of the Water & Light Commission. 


The installation of a municipal plant is under 


LAGRANGE. The Columbus Power Co., is planning to build a 
substation of 600 Kw. capacity at LaGrange, Ga. Power will be 
taken from the transmission line of the Goat Rock: plant. 

MOULTRIE. The city is planning to install a 450 horsepower 
engine with 312 Kva., 60 cycle, 2,300 volt generator. J. M. George 
is superintendent of the Water and Light Commission. 

ROCKMART. The city plans to install additional steam equip- 
ment in its light plant. A 200 horsepower, 4-valve engine will be 
installed. 

KENTUCKY. 

CLAY. The Clay Light & Ice Co., plans to install a four mile 
transmission line and additional street lighting. A 150 horsepower 
engine and a 60 Kw., single-phase, 60 cycle, 2,200 volt generator, 
with exciter and switchboard, will be installed in the power plant. 

COVINGTON. The South Covington and Cincinnati Street Rail- 
way is to install a new substation equipment, containing two 1,500 
Kw. synchronous rotary converters, and six 125 Kva. transformers, 
two switchboards, and accessories. 

IRVINE. A franchise has been secured by C. I. Flynn to install 
an electric plant. 

VINE GROVE. The Citizens Lighting Company plan to install 
additional equipment in their power house. Carl Starder is secre- 
tary and treasurer. 

MISSISSIPPI. 

. POLARVILLE. . The city is to purchase electric meters for its cir- 
cuits and will receive bids on about 200. Further information can 
be secured from M. H. Hall, superintendent. 

JACKSON. The city is considering plans for the installation of 
a municipal street lighting plant. 

NORTH CAROLINA. 

DURHAM. The Southern Power Company is planning to. erect 
an auxiliary steam plant of 10,000 horsepower on a tract of land 
purchased between Durham and University Station. 

TENNESSEE. 

FULTON. The South Fulton Light & Power Company has been 
incorporated by W. D. Morehead, G. H. Skeen, and Herbert Carr. 

NASHVILLE. The Nashville Railway & Light Co., is to install 
new equipment in a substation consisting of a 500 Kw. motor genera- 
tor set. 

NASHVILLE. According to reports the Tennessee & Kentucky 
Interurban Electric Railroad Oo., is to build a line from Nashville, 
Tenn., to Adairsville, Ky., a distance of 45 miles, by way of Good- 
lettsville, Whitehouse, Cross Plains, Orlinda and Lamont. The con- 
struction cost will be around $786,000 and power will be purchased 
from the Nashville Railway & Light Co. J. C. Helms is president 
of the company, A. G. Merritt, Jr., vice-president; C. G. Denton, 
secretary, and H. L. Sperry treasurer. 

NEWPORT. The city has voted $5,000 to make improvements to 
its lighting system. 

PORTLAND. The Franklin Electric Light & Ice Co., is planning 
to construct a transmission line to Portland, a distance of 12 miles. 


PERSONALS. 

MR. ROSS B. MATEER who for some time has held the position 
of commercial agent of the Southern Sierras Power Company has re- 
cently been appointed superintendent of the San Jacinto-Hemet-Win- 
chester-Lakeview district in California which work he will handle in 
addition to his regular commercial work. This gives Mr. Mateer 
charge of the Southern California territory of the company with com- 
mercial headquarters at Riverside and operating headquarters at San 
Jacinto. Mr. Mateer has had an extensive experience in operating 
and commercial work being formerly associated with the Denver Gas 
and Electric Company as electrical engineer and as commercial en- 
gineer with the Great Western Power Company before going with the 
Southern Sierras Power Company. 

THE ENGINEERING DEPARTMENT OF THE NATIONAL 
LAMP WORKS OF GENERAL ELECTRIO COMPANY, Cleveland, 
announces the publication of a new bulletin entitled ‘‘The Successful 
Handling of the Small Consumer in Europe’’ by Mr. S. E. Doane, 
Chief Engineer of the National. This bulletin is a reprint of Mr. 
Doane’s paper which was presented at the National Electric Light 
Association convention this year in Philadelphia, and which has been 
published in full in the Electrical World. It is certain to be of ex- 
ceptional interest to electrical men in general and to central station 
men in particular. It covers fully the methods which are in practice 
in European countries in regard to making a paying proposition of 
even the smallest consumer. 

DR. J. A. L. WADDELL and MR. JOHN LYLE HARRINGTON 
announce the dissolution of the firm of Waddell & Harrington. The 
firm’s business will be conducted as usual till the conclusion of its 
affairs in July, 1915, except that it is accepting no new commissions. 
Dr. Waddell will give his attention to special engineering and financial 
matters and to important advisory work. Mr. Harrington will be 
joined by the firm’s Associate Engineers, Mr. BE. B. Howard and Mr. 
Louis R. Ash, in the establishment of the firm of Harrington, How- 
ard and Ash. 
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Messrs. John Lyle Harrington, E. E. Howard, and Louis R. Ash 
have established the firm of Harrington, Howard and Ash, and will 
conduct a general consulting practice similar to their past work, 
including hydro-electric developments, advisable municipal engineer- 
ing, appraisals, examinations, and reperts upon engineering projects, 
giving special attention to foundations, bridges, particularly movable 
spans, and other structures in steel and reinforced concrete. 


Mr. Harrington has spent many years in bridge and structural 
shops, two of which he designed and operated, in the service of rail- 
road companies, and in mechanical and electrical work. For three 
years he was executive engineer of the C. W. Hunt Company of New 
York, and for two years he was chief engineer and manager of the 
Locomotive and Machine Company of Montreal, the American Locomo- 
tive Company’s Canadian subsidiary. For the past eight years he has 
been a member of the recently dissolved firm of Waddell & Harring- 
ton, consulting engineers, Kansas City, Missouri, and in that capacity 
has developed the vertical lift bridge and directed the design and 


construction of many millions of dollars’ worth of important bridge 
work, 


Mr. Howard has been associated with Dr. J. A. L. Waddell for 
fourteen years, for many years Principal Assistant Engineer and 
later Associate Engineer of the firm of Waddell & Harrington. His 
experience covers every phase of the firm’s work, at various times 
directing the office work, having general supervision of field opera- 
tions, and serving generally in executive capacity. 


Mr. Ash has also had many years’ experience in engineering work, 
and from July, 1910, to April, 1913, was city engineer of Kansas 
City, Missouri, in which capacity he was responsible for the design 
and construction of large undertakings covering several million dol- 
lars’ worth of sewers paving, grading, flood protection work, ete. 
He also made an appraisal of the property of the Metropolitan Street 
Railway Company and was engineering adviser for the City in the 
street railway franchise negotiations. Mr. Ash resigned the office of 
city engineer to become Associate engineer and office manager of 
Waddell & Harrington. 

The principal office of the new firm will be in the Orear-Leslie 
Building, 1012 Baltimore Avenue, Kansas City, 

The Brooklyn Citizen of October 19, 1914, published in its 
‘‘Who’s Who Column,’’ the following concerning Mr. Harry P. 


Wood. Mr. Wood is well known to the engineering world and this 
sketch should be of interest to our readers: 


Missouri. 


‘“‘Harry P. Wood, operating engineer of the Edison Electric Il- 
luminating Company, of Brooklyn, was born at Calais, Maine, 1871. 
He has been chief engineer for the Rockingham Light, Heat and 
Power Company of Portsmouth, New Hampshire, 
erecting engineers of the equipment of Waterside Station No. 1, 
New York Edison Company. He has served in an operating capa- 
city for the Boston Edison Company and the Brooklyn Rapid Tran- 
sit Company, coming to the Brooklyn Edison Company in April, 
1906. He directs steam and electrical operation for that company 
and is never out of touch with their system, day or night. 


‘*He is a member of the Modern Science Club, the Crescent Club, 
Brooklyn Lodge of Elks, Kismet Temple of the Mystic Shrine, Amer- 
ican Society of Mechanical Engineers, American Society of Electrical 
Engineers, Association of Edison Electric Illuminating Companies, 
and the National Electric Light Association. He is a member of 
various committees in several of these organizations. He is also a 
frequent contributor to technical magazines on engineering subjects 
and frequently called into consultation by engineering companies.’’ 


and one of the 


BOOK REVIEWS. 


AMERICAN HANDBOOK FOR ELECTRICAL ENGINEERS. 
compiled by Harold Pender and 26 associate engineers. Published 
by John Wiley and Sons, 432 Fourth ave., New York City. 2,050 
pages in morocco binding. Price, $5.00. 

The engineering profession has been fortunate in the past in 
being able to reap the benefit of the experience of others through 
the compilation of data and results by tests in such handbooks as 
Kent’s and Foster’s, These two names alone describe something 
definite and authoritative to every engineer. With the good fea- 
tures of these handbooks as a guide and their shortcomings as an 
incentive, the AMERICAN HANDBOOK AND ELECTRICAL ENGI- 
NEERS has been compiled and is truly a monument to present day 
engineering and the practical knowledge of same gained by the suc- 
cesses and failures of the engineers and investigators of this coun- 
try. The writer of this review has had occasion to search for 
and compile data on yarious electrical topics at the request of read- 
ers of ELECTRICAL ENGINEERING and been disappointed to find 
so little practical and specific information available being forced 
to depend upon general statements of little value without full knowl- 
edge of all conditions. In reviewing this work it has been gratify- 
ing to note especially that this viewpoint has been carefully handled 
by the editors of the handbook. This is especially noted in the 
presentation of cost data, regarding which the average operating 


engineer without installation and construction experience is always 
at sea. Engineers of manufacturing companies have been liberal 
in furnishing this information and have been responsible for much 
of the data available. Acknowledgement of this fact is made in 
this handbook by the selection of eight associate editors from engi- 
neering staffs of manufacturing companies. 


The arrangement of material is also worthy of mention in that 
an alphabetical order has been followed with a list of related 
articles given under each heading. This arrangement, together with 
a most complete index makes the contents of the work most ac- 
cessible. In each case also a list of authoritative references are 
given as a bibliography. Considerable attention has been given 
to mechanical and civil engineering subjects closely related to elec- 
trical engineering practice. 


The following engineers have been responsible for the contents 
of the handbook: William A. Del Mar, Asst. Eng., N. Y. GC. & 


‘Hudson River R. R., New York City; E. A. Ekern, Engineer Chas. T. 


Main, Boston; H. M. Goodwin, Prof. of Physics and Electrochemis- 
try, Mass. Inst. of Tech.; W. S. Gorton, Johns Hopkins University; 
Stephen Q. Hayes, Electrical Engineer, Westinghouse Elec. & Mfg. 
Co.; L. F. Howard, Chief Engineer, Union Switch & Signal Co., 
Swissdale, Pa.; R. G. Hudson, Massachusetts Institute of Tech- 
nology; William Kent, Consulting Engineer and Author of Kent’s 
‘*Mechanical Engineer's Pocketbook,’’ New York City; E. A. Lof, 
Engineer, General Electric Co.; S. G@. McMeen, President, Columbus 


Railway & Light Co.; Taliaferro Milton, District Engineer, Elec. 
Storage Battery Co., Chicago; L. E. Moore, Engineer of Bridges 
and Signals, Mass. Public Service Commission; Harold Pender, 


Professor of Elegtrical Engineering, University of Pennsylvania, 
Formerly Director of Electrical Engineering Research, Massachusetts 
Institute of Technology; R. A. Philip, Chief Electrical Engineer, 
Stone & Webster Eng. Corp; G. W. Pierce, Asst. Prof. of Physics, 
Harvard University: H. R. Ranken, Engineering Dept., Leeds & 
Northrup Co., Philadelphia; L. T. Robinson, Engineer, General Elec- 
tric Co.; David B. Rushmore, Engineer, General Electric Co.; George 
E. Russell, Assoc. Prof. of Hydraulic Engineering, Mass. Inst. of 
Tech: Arthur Simon, Electrical Engineer, Cutler-Hammer Mfg. Co., 
Milwaukee, Wis.; W. I. Slichter, Prof. of Electrical Engineering, 
Columbia University; OC. M. Spofford, Prof. of Civil Engineering, Mass. 
Inst. of Tech.; Cabot Stevens, Engineer, Stone & Webster Eng. 
Corp.; M. DeK. Thompson, Associate Professor of Electrochemistry, 
Mass. Inst. of Tech.; H. F. Thomson, Sec’y of Electrical Engineering 
Research, Mass. Inst. of Tech.; W. E. Wickenden, Asst. Prof. of 
Electrical Engineering, Mass. Inst. of Tech. 
D. Ho BE 


STEAM POWER PLANT ENGINEERING, by G. F. Gebhardt, 
Prof. Mechanical Engineering, Armour Institute of Technology, Chi- 
cago, Ill. Fourth Edition. 989 pages; 606 figures. Price, $4.00. 
Published by John Wiley and Sons, 432 Fourth Ave., New York 
city. 

This work was first published in 1908 but development work 
in steam power plant engineering has been so rapid as to require 
a revision of parts of the material. In doing this the author has 
added much new material, and the book as it now stands is one 
of the most complete of its kind in existence. While the work was 
originally intended as a text book, in its present form it is no less 
than a combination of text book and handbook material in such 
a well balanced proportion as to make it most valuable to the man 
desiring a reference to which he can refer for principles of opera- 
tion and data as well. 


One of the most valuable sections of the book to the operat- 
ing engineer and manager alike, we believe to be the one on 
“Cost of Power.’’ This section takes up a practical discussion 
giving tables and estimates on operating costs, discussing labor, 
attendance, wages, cost of fuel and supplies, maintenance, and fixed 
charges. Also a large number of operating charts, load curves, ete., 
are given showing operating practice and results in steam plants. 


The book is divided into 21 chapters with appendices A to H. 
as follows: 1. Elementary Steam Power Plants. 2. Fuels and Com- 
bustion. 3. Boilers. 4. Smoke Prevention, Furnaces and Stokers. 
5. Superheated Steam and Superheaters. 6, Coal and Ash-Handling 
Systems. 7. Chimneys. 8. Mechanical Draft. 9. Reciprocating 
Steam Engines. 10. Steam Turbines. 11. Condensers. 12. Feed- 
Water Purifiers and Heater. 13. Pumps. 14. Separators, Traps, 
Drains. 15. Piping and Pipe Fittings. 16. Lubricants and Lubrica- 
tion. 17. Testing and Measuring Apparatus. 18. Finance and 
Economics—Cost of Power. 19. Typical Specifications. 20. Typical 
Steam Turbine Stations. 21. Typical Modern Isolated Station. 


No man who desires to school himself in good practice in steam 
engineering can afford to be without this book. 

THE DELTA-STAR ELECTRIC COMPANY, of Chicago, are dis- 
tributing special publication No. 14, containing extracts from a paper 
read before the Indiana Electric Light Association. Considerable 
data is given as to the method of installing outdoor sub-stations, 
their cost, operation, etc. 
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+4] MCORF= —— For 30 Years the Standard 


“O. K.”? Weatherproof Wire 
| 


“Parac” Rubber Wire 
Bare Copper Wire 


National Electrical Code Standard 


Slow Burning Weatherproof 
Railway Feeder Wire 


oY Slow Burning Wire 
| IMMEDIATE DELIVERY | ye : 
|| Phillips Insulated Wire Co. 
FROM STOCK PAWTUCKET, R. I. 


Mexican Branch: 


all sizes from | Cia Mexicana da Alambre “‘Philips,’’ Mexico City 


14 B. & S. 
Mechanically 


to Perfect 


2,000,000 C. M. 


M&M 


FLUSH SWITCHES 
& RECEPTACLES 


Finest materials obtainable 
—every switch thoroughly 
tested in every detail before 
shipment. This is the switch 
that never gets out of order. 
Send for price list—today. 


MACHEN & MAYER 
ELECTRICAL MFG. CO. 
21st St. and Fairmount Ave., 

Philadelphia, Pa. 


MANUFACTURERS | 


201 DEVONSHIRE ST. BOSTON | 
CHICAGO SAN FRANCISCO 


SIMPLEX WARE & CABLE @ 


| Built for 
| Lasting Service 


A 


ELECTRIC LIGHTING 
PLANTS 


“CIRCLE T’—@ 


ARMORED CABLE 


AND 
Flexible Steel Conduit 


Made of the highest grade 
material obtainable. 


For Country Homes 


SCHUG ELECTRIC MFG. 
COMPANY 


Detroit, Mich. 


Kno 
: More flexible than most on : ; : 
/ an Pea trkat, SAMSON SPOT ARC LAMP CORD 


Coil of 14-2 Cable 
Get Our Literature. 


The Trumbull Electric Mfg. Co. 
Plainville, Conn. 


New York, Boston, Chicago, Philadelphia, San Francisco, 


Solid braided cotton, waterproofed. Will outwear metallic de- 
vices or twisted rope, and will not transmit shocks. 
Send for sample and catalogue. 
SAMSON CORDAGE WORKS, ees - - Boston, Mass. . 


Protection for Line and _ Transformer. 


Here’s a new oil fuse cutout that you can always depend upon, under \ 
any condition, to effectively protect your high tension lines and transform- 
ers. It is the most simple, effective, low-priced cutout that you can find. 
In the 


“D & W” Oil Fuse Cutouts 


the fusible element is placed under heavy special oil. When the fuse blows 
the terminals are instantly forced apart, the oil interposed between them, 
absolutely preventing are. A new fuse can be inserted at a very small ex- 
pense, and without danger to operator. Send today for booklets. 


D & W FUSE COMPANY Providence, R. I. 
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Wedge Split Insulator 


Pat. April 27, 1909. 


An Improved a ES” 
No. 54 - seal of YN 
SPLIT KNOB approval \ | 
o§ the electric heating | 
» trade is on ~ 
Cap needs 


no centering 


and does not 


cut insulation 


Made only by 


COOK POTTERY COMPANY 


TRENTON, N. J. 
Carried by Leading Jobbers. 


3 st Makers ‘of Resistance Wires for Every Requirement ti 
ain Office and Works. - Harrison (Newark), NJ. 
| Western Branch «pet Chicago, {ll s 
iis). Washington” Blyd—and Jefferson Street) 
f Memepert England Corn Exchange Byline 
Sa " a , Baht fir, 


RUBBER COVERED | 
Wires Cables Cords 


SS. 


Paranite Rubber Covered Wires 
made to meet all requirements of 
New Code Specifications. For 
Aerial, Submarine, Underground 


dInside Use. Telephone, Tele- ° 
pTRth SiceAL Electric Light Sal Marion Insulated 
ir les. ° 
Power Wires and Cables Wi re and Rubber Co. 
Manufactured by MANUFACTURERS 
| Indiana Rubber and Insulated Marion, - - ~- Indiana 
JONESBORO, INDIANA +, . 
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100 Amp 250 V. 


Are You Paying 80% More Than Necessary 
for Fuse Maintenance? 


Do you pay $10.12 1-2 for 25 blowouts of an ordinary non-refillable fuse---or do you pay 


$2.10 for the same number of b’owouts of 


ECONOMY irtriage FUSES 


Where are you putting the $8.02 1-2----into new fuses----or into your pocket ? 


Get Bulletin No. 6 and list 
of prominent users—today. 


E.conomy Fuse and Mfg. Company 


Kinzie and Orleans Streets, CHICAGO 


DAUM’S Renewable Plug Fuse 


This new plug fuse is designed 
I > J 


to fill the need for a reliable and 
simple renewable plug fuse. It dis- 
penses with the use of screws and 
tools in reloading. 

To reload this plug fuse—Sinply 
remove cap; insert fuse strip in 
through the bottom to the required 
length and cut. off; bend bottom 
end over porcelain tip at bottom, 
and top end over metal part; then 
replace cap firmly. 

Renewable fuse aoe furnished 
in rolls of 5, 10, 15, 20,25 and 


30 Amperes. iy lb. to roll. 400 
renewals to the %4 lb. Price $1.00 
net. 
If you will drop us a line, we 
will be glad to send sample. 


A. F. DAUM CO., Sole Manufacturers, Pittsburg, Pa. 


LOWEST PRICED REFILLABLE FUSE IS 


THE “MONARCH” 


Manufactured with all copper ends. 


ALL SIZES ALL TYPES 
30 Amperes, 100 Blowouts of the 
250 Volts, ordinary non-refill- 
100 Blowouts, able fuse, 
35c. $10.00 


4 


Bis) sos ARTE 


Money ike Before ordering Refillable Fuses 
get our prices. 

MONARCH REFILLABLE FUSE CO., Ine. 

1048 Jefferson St, Buffalo, N. Y. 


2 


Established 1909 


Won 
On Its Merits 


Safety First! 
HIGH GRADE MATERIAL 


Don’t jeopardize your reputation for the sake of 
a few cents. Purchase your material from us— 
the House with a reputation—you will find it 
profitable in the long run. 


All goods sold by us are guaranteed to be National 
Electric Code Standard. 


If you are not satisfied with any material pur- 
chased from us, you have the privilege of return- 
ing same, and we will refund the money. 


LOUIS D. BAILY. 
Pres. 


Our Slogan 
PRICE—QUALITY—SERVICE 


Baily Electrical Supply Co. 


62 Vesey St. 
NEW YORK CITY 
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F this particular advertisement can in- After your first trial, you will know 


duce you to place a trial order for what we mean when we say these fittings 
Tree : are much lighter in weight and stronger 
Unilets,’’ then the object of the ad- than cast-iron fittings. The reason for 
=> vertisement has been accomplished, for this is that ‘‘Unilets’’ are drawn from 
we believe they are the most up-to-date steel, are much more flexible and at the 
conduit fittings on the market and will same time allow more space for making 
be readily adapted as your. standard connections, etc. 

thereafter. 


You will find in ‘‘Unilets’’ many points 
The claims we make for these fittings of superiority over and above other fit- 


are so many that we will not endeavor tings. If you cannot secure your re- 
to place them before you at this time, quirements through your jobber, write us 
and the only way to prove their true and we will find a way to give you a 
value is to try them on your next job. trial of these fittings. 


**Unilets’’ are packed in paper boxes, neatly labeled with the quantity, catalogue 
number, size, and with an illustration of the fittings contained in the boxes. 


Copy of our latest catalogue No. 7, also small booklet on ‘‘Unilets’’ sent upon 
request. Write us at once, addressng Dept. ‘‘E.’’ 


APPLETON ELECTRIC COMPANY 


Main Office and Factory, CHICAGO 212-214 N. Jefferson Street 


Eastern Office and Storeroom St. Louis Office and Storeroom Pacific Coast Office and Storeroom 
25 West Broadway 1502 Chestnut Street 680 Howard Street 
NEW YORK ST. LOUIS SAN FRANCISCO 


Something New in Metal Boxes 
No Riveting—No Welding 


Therefore Cheaper 
than others. 


NOTICE THE 
SPRING CATCH 


Every Box Bears the 
Underwriters’ Label 


COLUMBIA 
QUALITY 


STEEL CABINETS 


and 


CUTOUT BOXES 


Write today for prices. 


ALMSTEAD MFG. CO., Rochester, N. Y. 


BNI Bap 
COLUMBIA-QUALITY 
ew yon ueh— 


“COTA ? The above. trade-mark now appears on 
5 NDARD WIRING 05 Electric products made by this Company. It is a 
Light and Power 


sign in itself justifying confidence. A repu- 


1914 Edition. By H. (er Cushing, Jr., A. I. E. Es A tation for quality, service and everlastingly 
2: It is ce ae to go into details as to what fair treatment has been acquired for it after 
this excellent book contains. It is sometimes but seve f life. Wh 
known as the Underwriters’ Manual. We will ie COLAneETe: GUALITY tis ee pe 
mail you a copy postpaid, for $1.00, or still better, : ee am 
in combination with your subscription to can safely conclude that the product bear- 
ELECTRICAL ENGINEERING two years, $1.50. ing it 1s all that is claimed for it—and a bit 
This is the first offer we have made of this book more. 


with subscription. Address 


ELECTRICAL ENGINEERING COLUMBIA METAL BOX CO. 


1021 Grant Building, Atlanta, Ga. 226 E. 144th St., N. Y. City 
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turing Company. Every con- 
ceivable device for testing 
the efficiency of our trans- 
formers is installed. The im- 
pregnating apparatus is of 
the very latest design. The 
oil employed in our transformers is dried under 
vacuum in our own factory. The impregnating 
compound used has a dielectric strength superior 
to any other extant. All transformers are pro- 
vided with suitable oil ducts; and the core and 
copper losses have been reduced to a point where 
they are almost negligible. We are now manu- 
facturing transformers up to 200 K. V. A. capaci- 
ty, and at pressures as high as 66,000 volts. 


me 
_ The New ‘‘KUHLMAN’’ Pole Type Distributing Transformer 
is unconditionally guaranteed for two years. 

In manufacturing this new transformer we have considered 
especially SAFETY, DURABILITY, and ECONOMY IN OPERA- 
TION. Losses have been reduced to a minimum, and this new 
‘“‘KUHLMAN”’ is a wonderful improvement, both electrically 
and mechanically. 

We place our transformer experts at your service and they will 
be glad to furnish you free advice on any transformer problem. 


. May we send you catalogs. Just let us have your name and 
address. 


Kuhlman Electric Co. 


ELKHART, IND. 
RP the ate phage prec beaten bento pte ge greg treater ggg ged reget ei ital 


Wm. Wurdack Elec. Mfg, Co, 


21 So. 11th St., St. Louis, Mo. 
Manufacturers of 
KNIFE SWITCHES Service Boxes 
FROM 30 TO 5000 AMPERES 7 
FRONT CONNECTED BACK CONNECTED Switchboards 
MOTOR STARTING SWITCHES and Switches 


Write for Catalog No. 21 


FRANK ADAM ELECTRIC CO., St. Louis, Mo. QUOTATIONS ON REQUEST 


DUNCAN ELECTRIC MFG. CO. 


LAFAYETTE, IND. 
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“DIAMOND H” SWITCHES 


Give Complete Satisfaction Wherever Used 


They are made for hard service and wear better and last 
longer than any other Switch made. Sheet mica is used to 
insulate the mechanism from the current carrying parts, and 
all parts subject to wear are made of case-hardened steel. 
Binding posts are of the latest approved type, taking the wire 
under the head of the binding screw. Full description in 
our new catalog. 


Surface Switch with Dial Made by 


<> The Hart Manufacturing Co. 


HARTFORD, CONN. 


DECEMBER, 1914. 


ELECTRICAL ENGINEERING 


(Formerly Southern Electrician) 


PEERLESS 
TRANSFORMERS 


Showing one of our special designs which gives 
one volt steps from 1 to 300. 


We manufacture special transformers for all 
purposes. High voltage for testing, low voltage 
heavy amperage for electric furnace, welding, 
ete. 


Write us about your special transformer prob- 
lems—we surely can help you. 


WE WANT YOU 
TO BECOME BETTER 
ACQUAINTED WITH 


MEMBER OF 


The Enterprise 
Electric Co. 
WARREN, OHIO 


L 
DEVELOPMENT 
Ine 


NEW YORK 


SAPERY 


“DO IT ELECTRICALLY” 


Real 
Protection! 


unaffected by 
shorts, surges, 
sleet, snow, rain. 


if jj ‘‘NOARK'’ Primary Box 
with Bushings on the Side. 
Single-Pole 1-100 Amperes, 


2500 Volts. 


Primary Fuse Box 


This box has a rubber gasket under the cover—waterproof. 
It successfully passes 10,000-volt test before shipment. 
It permits easy renewal of fuses. 


Bushings side or ends; unions side or ends—as you choose. 
Fuse carrier handle and fuse block are porcelain—safe. 
Wonderfully convenient and absolutely safe. 

Protects transformers from shorts and surges. Protects 
your men from shock during storms. Write our nearest 
branch for Catalog No. 406. 


H. W. JOHNS-MANVILLE Co. 


24384 Atlanta Denver Milwaukee Pittsburgh 
ead des Baltimore Detroit Minneapolis Portland 
~ Boston Galveston Newark St. Louis 

Buffalo Indianapolis New Orleans Salt Lake City 
Chicago Kansas City New York San Francisco 

ree Cincinnati Los Angeles Omaha Seattle 

ww Cleveland Louisville Philadelphia Toledo 
Columbus Memphis 


Protect Your 
Boilers 
with 


==) DIXON’S 


The Pioneer 


BOILER GRAPHITE 


Seale cannot form, no matter how 


bad the water, in a boiler where 
Dixon’s Flake Boiler Graphite is 
The flakes coat the inte- 
rior surfaces with pure graphite to 


used. 


which scale will not adhere. No 
graphite but flake graphite has this 
effect. Send for ‘‘Graphite for the 
Boiler,’’ No. 129. 


Made in JERSEY CITY, N. J., by the 
Joseph Dixon Crucible Company 


Established 1827 
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Established 1848 


TRADE MARK 


HEMINGRAY 


REGISTERED. 


No. 60 Cable 6600 Volts. 


Hemingray insulators owe their superior- 
ity to good design and material subjected to 
proper processes of manufacturing, and per- 
fect annealing. 

Specify Hemingray and you’ll make no 
mistake. 


W ant our Catalog? 
HEMINGRAY GLASS CO. 


COVINGTON, KY. 


BURKE HORN GAP 
SWITCHES 


Interruptions on a 25 mile 
line are 5 times as likely as 
on a5 mile line. Don’t put 
all your eggs in one basket. 


SECTIONALIZE 
YOUR LINES 


Write for Catalogue and Prices. 


RAILWAY & INDUSTRIAL 
ENGINEERING CO. 


PITTSBURGH, PA. 


Works and Main Office, Greensburg, Pa. 


Thomas Insulators 
Hi 


have high dielectric 


strength. 


are very strong me- 


chanieally. 


are uniform in 
shape and color. 


are designed to work efficiently under most 
severe operating conditions. 


The cut shows Insulator No. 1113, a popular 
design for 110,000 volt lines. 


Send for our new catalogue No. 12, giving 
complete data on insulators to suit your particular 
requirements. 


The R. Thomas & Sons Co. 


EAST LIVERPOOL, OHIO 
SALES OFFICES :— 


61 Broadway, New York, N. Y. 
1290 Old Colony Building, Chicago, Ill. 


Pittsburg 
High Voltage 
Porcelain 
Insulators 


Are serving all parts of the world on high voltage 
power transmission lines, also telephone and tele- 
graph lines. Made in all styles and sizes. Send 


for our new catalogue. 


THE PITTSBURGH HIGH VOLTAGE 
INSULATOR CMPANY 


DERRY, PA. 


New York Office, 
114 Liberty St. 
Los Angeles Office, 
757 S. Los Angeles St. 
San Francisco Office, 
247 Minna St. 
Portland Office, 343-5 Oak St. 
Seattle Office, 560 First Ave. 
Chicago Office, 
320 New York Life Bldg. 


Canadian Representative— 


Canadian General Electric Co., 
King & Simcoe Sts., Toronto, Canada 
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\ / Ifitis anything regarding 
/ Power Plant Layout—Sub-Station , P ut the ques- 
Fe out *Seatthing Equipment — tion up to our 


Engineering 
Department 


We will give you the 
most modern and economi- 
cal solution of your prob- 
lem and our supply de- 
partment is equipped to 
ship any order the day it 
is received. 


Single Pole 120,000 Volt 
Air Break Pole Top Switch. 


Write for our new Bulletins ‘6 


Electrical Engineers Equipment Company 


711-715 MERIDIAN STREET, CHICAGO, ILLINOIS 


VERNE W. SHEAR & 0O., LEWIS-ROTH CO, RALPH B. CLAPP, NOMherm Electric Company 


Ak hio. 1. 
ron, Ohio Philadelphia, Pa. Los Angeles, Ca DISTRIBUTORS FOR CANADA 


HIGH TENSION WEATHER-PROOF OIL 
BREAK SWITCHES 


For 3000, 4000, 5000 and 6900 Volt System— 
Capacity 60 to 300 Amperes 
Single Throw and Double Throw 


SINGLE POLE FOUR POLE 
SEND FOR CORRESPONDENCE 
BULLETIN No. 9 SOLICITED 
DOUBLE POLE THREE POLE 
HIGH TENSION ELECTRICAL SPECIALTY COM: ANY, - NEWTON, MASS. 


Over Rolled 
50,000 from 
Best 
miles 
Quality 
Wi D in use y, : 
Steel cod 
CONTINUOUS JOINT WEBER JOINT WOLHAUPTER JOINT 
CATALOG AT AGENCIES 
e e Boston, Mass. India Bldg. 
e al ont om an Chicago, Ill. Railway Exchange ‘Bldg. 
Denver, Colo. Equitable Pldg. 
Sc antslerd tial St" PL Mees are 
F ittsburgh, Pa. iver g- 
GENERAL OFFICES: Portland, Ore. Wileox Bldg. 
185 Madison Ave., New York City St. Louis, Mg. Commonwealth Trust Bldg. 
Makers of Base Supported and 100 % Bail Joints for Stand- TYOY,0Ned Burden Avenue. 
ard and Special Rail Sections, also Girder, Step or Compromise, 8 Fees 
Frog and Switch, and Insulated Rail Joints. Patented in United Montreal, Can. Board of Trade Bldg. 


States and Canada. 
Highest Awards—Paris, 1900; Buffalo, 1901; St. Louis, 1904 London, E. C., England. 36 New Broad 8t. 
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WissiSecocsdes)) | —Juniper 
Poles—- 


(Southern White Cedar) 


All sizes from 20 to 75 foot 
Large stock---quick shipments 
20 Different yards 


Means that we \\} Cross Arms 
control the manu- | 4\ Long Leaf Pine 
facture of “BUCK- | \ Unpainted --- Painted --- Creosoted 
BYE fae methe Any size from 23 x 33 to5x 7 

: From Producers to Consumers 
ore to the finished | Write rambrices aa 
ae Slee ana. | NL | The Southern Exchange Co. 

oe 97-99-101 Warren Street New York City 


organization. 


We emphasize 
this fact because 
it is tangible ev- 
idence of our 
ABILITY to give 
you the utmost in 
quality and service. 


NS 


(SY \\ | 
wre POLE = | 


\\ \ 
Serv K KAN SS ANN YN 
WUT WAS 


ER 
ne rye LE TOP 
ft. 
5u8- NUGS, wT CHes 
ASK FOR 
‘TECHNICAL BULLETINS 


BIG RESULTS FROM LITTLE 
ADS. 


The advertisements in Electrical Engineering’s 
FOR SALE ad section, are constantly bringing 
together those who buy, sell, or exchange ma- 
chinery. They convert idle commodities into use- 
ful cash, and idle cash into useful commodities. 
: The cost is a trifle, the results considerable. If 

eae) She | nN ai ease a ae acs =a in the 
ngstown Sheet TubeCo. or Sale columns o ectrical Engineering. 
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3-phase 
30 Amp. 
250-Volt 


nals Connect Without Soldering 


NATIONAL ELECTRICAL CODE STANDARD 


The cost of the time required in soldering, in making 
up connections, make the use of DOSSERT CONNECTORS 
of interest to any electrical contractor. 


Non-Hazardous in Operation 


Wherever installed ‘‘ Detroit’’ Induction Motor Starters 
have made good from the start as automatic safety devices 


for operators and machines, in lowering the fuse cost of operating, 


While the cost-saving consideration is doubtless known 
and in the ability tu stand up under continuous service. 


to every contractor, where used in the large sky-scrapers, 
it is most important to recognize that the saving is so great 
that they should be installed in buildings of lesser size. 


“‘Detroit’’ Starters are absolutely safe to operate—even the 
most inexperienced workman may use it without fear of accident 
—it automatically protects the motor from disability through 
any negligence of the operator. 


They have shown that as high as 75% saving may be made in 


the fuse renewal expense, while the high quality of materials and 
workmanship used is such that thousands of continuous operations 
failed to show any wear on the mechanism. 


As for SAFETY, these appliances are capable of carry- 
ing overloads greater than the conductors which they 
connect; the conductor will melt before DOSSERT CON- 
NECTORS will fail. Made in all necessary sizes and 
forms for all conceivable connections from No. 14 to 
2,500,000 C, M. conductors. 


A postcard will bring our Tenth Year Catalogue 


DOSSERT & COMPANY 


H. B. LOGAN, President 
242 W. 41st St. NEW YORK 


Type A—2-way, Showing Detail. 
e 
DOSSERT Connectors and Termi- 
Complete enclosure of all live metal parts with mechanical 
control on the outside of the box makes real ‘‘Safety First’’ 
arguments in favor of the ‘‘Detroit’’ Induction Motor Starters 
over any other similar device. 
Write for our liberal propo- 
sition and Bulletin No. 29 


DETROIT FUSE & MEG. Co. 


1409 Rivard St., Detroit, Mich. 


New York City, Chicago, Ils. 
114-118 Liberty St. 629 W. Jackson Blvd. 


‘‘Detroit’’ 
Starter 
No. 6351 
Economical, Wear-Resisting and 


The Wiring Manual Adopted by Are You Interested 


The Fire Underwriters 
“Standard Wiring for Electric Light in the Economical 


and Power.’’ Contain- 
ing the National Elec- y 
tric Code, fully ex- Use of Oil ? 
plained and illustrated. 
Bound in flexible leather 


covers; size 614 x 4 Our Skilled Railway Mechanics will 
poh pizitten by H. study your road and inspect your 
C. Cushing, Jr., of the : . 

ALEE machinery, cars and tracks; and, in 


fact, go into every detail of lubrica- 


wh UE tion. After such inspection, we will 
This new edition sells fab ; 
for $1.00. guarantee cost of lubrication per 


hes kage thousand miles and per thousand 
2-year subscription 


to Electrical Engineer- kilowatt hours. Upon request we 
ing sells for $1.00. will be pleased to furnish further in- 
Send us $1.50 and formation. 
Latest Edition. 8°? BOTH. ; i. 
nee Galena-Signal Oil Co., 
Electrical Engineering Franklin, Penn. 


Grant Building, Atlanta Ga. Electric Railway Department. 


ELECTRICAL 


ENAMELED — 
-~ CONDUIT. 


Score the fibre Thread Protector 
with your pocket knife, and in four 
seconds by your watch you have re- 
moved it. An actual test, proved 
with PITTSBURGH STANDARD, by 
a man who never before had a piece 
of conduit in his hands. You find 
the threads clean and true—as free 
from enamel as the moment it left 
our threading machine. Coupling 
threads, too, are free from enamel. 
PITTSBURGH STANDARD costs no 
more than ordinary conduit. It 
saves time and money. On every 
job it adds to your profits. 


Demonstration sample on request. 


Test it for yourself. 


Enameled Metals Company 
PITTSBURGH, PA. 


ROBERTSON SALES CO., Southern Sales Agents, 
American Trust Bldg.. BIRMINGHAM, ALA. 


STANDARD 
Cable Terminals 


stand for maximum protection 

* to cable insulation, convenience 
and flexibility in operation and 
ease of installation. 


Let us prove it. A card brings 
complete information. 


Standard Underground Cable Co., 
Pittsburgh, Pa. 
Chicago Boston 


San Francisco St. Louis 


Philadelphia 


New York 
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> PITTSBURGH STANDARD 
THE PAOTELTED THREAD 


DURADUCT 


Reg U SPat Off 


Duraduct—Non-Metallic Flexible Conduit 
The Conduit with “The Roller Bearing Wireway” 


The leader of the market in quality, method of ship- 
ment and service. 

Immediate shipments in clean, corrugated fibre cases, 
and when it arrives it’s fit to use. Ask your jobber. 


Tubular Woven Fabric Co., Pawtucket, R. I. 


A. HALL BERRY, General Sales Agent, 
104 


97 Warren SE. Nials 


Chicago Office, 309 So. Desplaines St. 


A new bulletin de- 
scribing a comprehen- 
sive line of direct cur- 
rent switchboard instru- 
ments from 314” up to 
8” is just off the press. 
This bulletin should be 
in the hands of every 
switchboard builder 
and central station man- 
ager. 


Copy will be sent free on request. 


HOYT ELECTRICAL INSTRUMENT WORKS 
PENACOOK, N H. 


Leiman Bros. Rotary Positive 


BLOWERS 
and VACUUM Pumps 


“They take up their own wear.” 


Used with automatic machinery, milk- 
ing machines, printing press feeders, 
mailing and wrapping machines, sand 
blasts, blow pipes, furnaces for melt- 
ing, annealing, brazing, forging, sol- 
dering, creating high heat with oil and 
gas burning appliances, Vacuum Clean- 
ing. Air storage tanks not required. 
The air is delivered in large volume 
at any pressure desired directly from 
Sy the machine. Simple construction— 
can’t get out of order. Few working 
parts and these large and strong. 


Displaces Noisy and Puffy Blowers 


LEIMAN BROS. ° 


AN John St. 


Blower Catalog No. 109 
New York 


Yacunm Catalog No. 118 


Roebling Magnet Wire 


consists of specially drawn and annealed 
copper wire, soft and true to gauge, covered 
with a smooth and vniform insulation. Fur- 
nished round, flat, square and in strands. 


John A. Roebling’s Sons Co. 
Trenton, N. J. 
Southern Office—Atlanta, Ga. 
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U. S. Carbon Brushes Make Motors and Generators Efficient. 


U. S. Efficient Brushes are self-lubricating, made of the finest grained material, blended, subjected to a special lubri- 
cant, molded and tempered. They give maximum brush life with a minimum commutator wear. They produce high 
commutator polish and are absolutely self-lubricating throughout their life. They are manufactured to meet the most 
exacting conditions in generator or motor service and are backed by a perfect guarantee. The saving effected in main- 
tenance will pay their first cost. We will gladly furnish you free samples. Write us today. 


UNITED STATES CARBON COMPANY, 


214 E. 37th Street, NEW YORK, N. Y. 


BLAKE 


Insulated 


Write for Samples 


THAT'S WHAT WE OFFER, 


WEAR WITH THESE FIGR’ 


METER TESTING SPECIALTIES 


Phantom Loads—Phase Shifters 
Special Transformers 


THE STATES COMPANY, Hartford, Conn. 
Park St. and New Park Ave. 


IF YOU HAVE 
Yager’s Soldering Fluxes 


at hand, you can solder any kind of 
metal. Most welcome in emergencies; 
You can use it anywhere, any time, 
Sees under any conditions; the more you use 
YAGER’S {i it, the better you like it. Our best cus- 
; Soldering S tomers began to use it 40 years ago. 
E “aa YAGER'S Fluxes are made _in four 
=== forms—Salt-Stick-Paste-Fluid. If your 
dealer can’t supply you, send us his 
name and address with your request for 
free trial sample. 


ALEX. R. BENSON COMPANY, = Hudson, N. Y. 


If you can’t find what you want or run 
into difficuties 


Ask Us To Help You 


Our corps of editors are always glad to 
assist you in solving your problems. If 
they do not have the necessary informa- 
tion at hand, they can quickly secure it. 
The next time you have a problem to solve 


write our Information Department. 


Electrical Engineering, Atlanta, Ga. 


s s 
Staples Specialties 
5 Sizes STAPLES best for wiring. 
TUBE FLUX best Flux 
Pai. for Soldering. 


NOTE ALUMINUM TIP, 


FULL Size oF TUBE, 1%x 6% 


251 Causeway St., Boston, Mass. 


This Wire Reel 
and Meter 


will save time and 
money for any electric 
supply dealer or con- 
tractor. Meters with 
base made in two sizes 
—for wire, and for ca- 
ble or flexible conduit. 
Write for full particu- 
lars and prices. 


Minneapolis Electric & 
Construction Co. 


Minneapolis, Minn. 


MOORF. MAGNET WIRE 


WEATHER .ROOF WIRE 


RUBBER COVERED WIRE 


ALFRED F. MOORE 


200 N. Third Street 
PHILADELPHIA 


SOUTHERN AGENTS: 
MATTHEWS ELECTRIC & SUPPLY CO., 
3. N. 20th St., Birmingham, Ala. 
CHATTANOOGA ARMATURE WORKS, 
Chattanooga, Tenn. 
ELECTRICAL SUPPLY CO., 

125 Camp St., New Orleans, La. 
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R-HAMMER 


Anyone can be sent to 
start this motor- 
_ driven blower 


x 
y 


CLOSE 
my THE 
| SWITCH 


ee 


15 H. P. 
Bulletin 6100 
Cutler-Hammer 
Automatic Starter used with 
motor driving an organ blower, 
Fourth Presbyterian Church, Chicago 


The Cutler-Hammer 
Automatic Starter insures 
safe and proper starting every time. 
All that is necessary is to ‘Close the Switch’ 


A motor that has to be started by any one of a number of persons should be provided 
with the automatic type starter instead of the hand operated type. 

Where the operator is unfamiliar with electrical apparatus or apt to be careless in using 
a hand starter, the automatic starter is preferable. It insures the motor against improper 
starting. The closing of a switch or the pushing of a button is all that is necessary. The 
motor is brought to full speed in the same correct manner each time, regardless of who 
closes the switch. 

The ease of starting and stopping encourages shutting down the motor when not in use 
—power is saved. 

For motor drives where dashpot type acceleration is not best adapted, current limiting 
type automatic starters are furnished. 

Ask for Automatic Motor Starter booklet. 


? 


‘THE CUTLER-HAMMER MFG. CoO. MILWAUKEE 


NEW YORK: 50 Church Street’. CHICAGO: Peoples Gas Bldg. PITTSBURG: Farmers’ Bank Bldg. BOSTON: Columbian Life Bldg. 


‘PHILADELPHIA: : 1201 Chestnut Street CLEVELAND: Schofield Building - CINCINNATI: Gwynne Building 
PACIFIC COAST AGENTS: H. B. Squires Go., 579 Howard St., SAN FRANCISCO, San Fernando Bldg., LOS ANGELES 
j ‘ is Ss ; and Morgan Building, PORTLAND, ORE. : % 
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lt Almost 
Sells Itself 


Electrical Deal- 
ers and Central Sta- 
tions have hesitated to 
add the washing machine to 
their line because of the 
troubles incident to damaged 
f clothes, breakdowns, personal in- 
+ jury due to exposed mechanical 
y parts, ete. 
oY There’s no need to hesitate when 
the ‘‘EASY’’ Washer is concerned. You can heordle 
THIS machine with pride in presenting it and with ab- 
solute confidence that every machine you sell will not only 
give perfect satisfaction, but will sell more of them for 
you. 

Don’t wait for the business to turn up. Go after it. 
People are waiting for a perfectly satisfactory washing 


“Oteeppmmumle”” 


Practical transportation men 
agree that wherever the elec- 
tric truck can do the work 


required it is the most eco- 
nomical and dependable type 


SS SSS 


machine—and many dealers and stations are not losing z 
a syane AA them into customers. How of power vehicle to use. 
about you 


The ‘‘EASY’’ Motor Washer means SUCCESS 
for you right from the start. It’s many 
superior points will practically sell itself. 


These qualities of economy 


and reliability are emphasized 
in GMC Electrics because of ex- 
clusive features that make for easy 
care, low maintenance cost and 
simplest operation. 


Write at onee for our 
proposition. 


Dodge & Zuill, "Sin 


More Light—Better Light—-Lower Cost 


Replace your flickering, expensive, and 
unsatisfactory arc lamps with our 
High Efficiency Nitrogen Filled Lamps 
The light from these lamps more nearly resembles daylight than 
that of any other lamp that has been produced. The ideal light 
for factory and store illumination. Try them. 
Do you want a good, reliable tungsten lamp? One that can be 
sold entirely on its own merit? Then order a case of 
Regent Wire-Drawn Tungsten 
on thirty days’ approval. Remember to specify ‘‘Regent’’ when 
ordering. i ; 
Our large and varied stocks ensure prompt and efficient service, 
We can quote you very Attractive Prices. ' 
Drop us a card stating your requirements and order a trial 
case; then we can talk quantity prices that will surprise you. 
REPRESENTATIVES WANTED IN THE SOUTH. 


New York Electric Lamp Company 
Sales Department. 38 Park Row, New York City 


There are eight load capacities from 
1000 lbs. to 6 tons, each in varying 
chassis lengths —a truck for every 
business need. | 


We also make a complete line of 
gasoline trucks from 1500 Ibs. to 5 
tons capacity. 


Catalogs and details for the asking. 


GENERAL MOTORS TRUCK Co 


One of the Units of General Motors Company 


STOW | 
Tool P ost | Branches: ad bers poate Se quae 
Grinder ; : ansas City, Uetroit, ot. Louis. 


Plain or with slide. 

Most accurate tool 
of its kind on 
the market. 


Manufactured by 


PONTIAC, MICHIGAN 


Stow Mfg. Co. 
Binghamton, N. Y. 
U.S. A. 


Oldest Portable Tool 
Manufacturers in 
America, 
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Qur Warehouse 


The best equipped electrical supply es- 
tablishment in the South, made possible 
by our satisfied customers. 


Our Superior Lines 


Edison Mazda lamps—General Electric 
fans and products—Fort Wayne Electric 
Co.—Phillips Insulated Wire Co.—Nation- 
al Carbon Co.—Ameriean Steel & Wire 
Co.—American Telephone Co.—Sprague 
Electrie Co.—Indiana Steel & Wire Co— 
Hotpoint Electric Heater Co. 


Our Inexhaustible 
Stocks 


Geographically located as we are, we 
are enabled to draw quickly on the Gen- 
eral Electric Company’s stocks in six large 
cities. Our stocks are, therefore, practi- 
cally inexhaustible, and we assure our 
customers of the same prompt service on 
large orders as well as small ones. 


We devote our entire energies to the 
electrical supply jobbing business of the 
South. 


We do not handle retail or contracting 
business, and we carry no hardware, mill, 
or automobile supplies. 


Write today on your company station- 
ary for our big catalog—or better still, 
give us a trial order and let us show you 
what Memphis Service is. 


Electric Supply Co., 


Memphis, 
Tennessee. 
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The Quality Lamp 


HEN you take a customer’s money in exchange for a lamp you are the one he holds 

\ y responsible for its quality. The reputation of your house will profit or suffer in 

degree according to the kind of service that lamp will give. When, therefore, you 

place your name back of National MAZDA lamps, you are perfectly justified in demanding 
an assurance of their high quality. 


National MAZDA lamp quality is founded on the technical knowledge of experts. 
National MAZDA lamps are the culmination of years of effort on the part of the Research 
and Development Laboratories of the General Electric Company at Schenectady and 
Cleveland—laboratories that have access to every toereuemnest produced in other leading 
laboratories of the world. 


But just as important as this basis of National Quality is the maintenance of that 
quality by careful methods of manufacture, by a rigid inspection of all raw materials, 
by a constant testing of product and by a vigilant lookout for improvements that will 
still further raise the standard of quality. 


From factory to socket National MAZDA lamps mean satisfaction. 


€:) Nationa Lamp Works (32) 


Wy ae GENERAL ELECTRIC CO. 
SS ~ Nela ee Cleveland Se 


Member Society for Electrical Development: “DO IT ELECTRICALLY” 
. 
oy MS LAee 
(@O=uo= Zaz 


Write for Catalog EE 3210 


showing a complete line of fixtures 
designed to fulfill every require- 
ment for which the new 


Type C Mazda Lamps 


can be used. 


GEORGE CUTTER CO. 


417 Notre Dame Street, SOUTH BEND, IND. 


passin acc |) 


fy 
sf 
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Season’s Greeting 


Co Each and Every One of 


ne 


Our Friends 


for Ghristmas 
and the Dew Year 


RT ght ere rhea tea peter eae ire ee eee eae hire eit | 


“May the Christmas tide 
bear you to the highest level 
of your desires, and the ebb- 
ing year leave you stranded 
upon golden shores of peace, 


prosperity and happiness.” 
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TURNER ELECTRIC SUPPLY CO. 


‘The Auto and Electric Shop’’ 
Birmingham, Ala. 


OSCAR C. TURNER JOHN D. TURNER 


Bi 
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The Electric Tachometer Company 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


LOCKE ELECTRIC DRILL, No. 2— 


Percussion Type. 


Design for Drilling Holes in Concrete, Stone, 
Brick, Tile, Marble and Similar Materials. Uni- 
versal Motor Operating on Either Direct or Alter- 
nating Current. Portable and Efficient. 


for Bulletin 200-E. 


Write 


REPRESENTATIVES: 

P. H. Carey, Dime Bank Bldg., Detroit, Mich. 

C. F. Henderson, 843 California St., San Francisco, Cal. 
R. M. Laird, 223 South Fifth St., Minneaolis, Minn. 
W. Montelius Price Co., 530 First Ave., So., 
John Ruddle, Third National Bank Bldg. Atlanta, Ga. 
Standard Supply & Equipment Co., Philadelphia, Penna. 
EK. T. Pringle, Inc., New Birks Bldg., Montreal, Can. 


REPRESENTATIVES DESIRED 


Seattle, Wash. 


Drilling 
Made 
Easy by 
“Willey” 


Electric 


Patented. 


It is not an exaggeration to say that ten times 
the amount of work can be done with an electric 
drill over the old hand-power method. It is now 
a pleasure to drill in wood or metal with a 
“WILLEY” Portable Electric Drill, and you'll find 
that this drill will satisfactorily meet any need you 
may have for it, and will last for many years under 
the most severe service. 

We were the first to build electric drills with in- 
dividual motors. No power is lost when drill is 
not in operation. 


May we send you booklet? We'll be glad to do 


it if you'll just drop us a line asking for it. 


Jas. Clark, Jr., Electric Co., Inc. 


518 W. Main St., LOUISVILLE, KY. 


S. E. Corner Broad and Spring Garden Streets 
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Le 
Your 
Trade 
Wants 
Simplex 
Toasters 


A Text Book io Gift Makers 


is our new booklet ‘‘The Dainty Way to Keep House.” 
We are sending it into thousands of homes all over 
the country, upon request. 


THE RESULTANT BUSINESS 
comes to you, and your responsibility in the matter 
is to keep up your Simplex Stock, and give inquiring 
customers the goods they want. 


Simplex Electric Heating Co. 
Mfrs. of Everything for Electric Heating and Cooking. 
CAMBRIDGE, MASS. 


15 So. aa St., Chicago. 
612 Howard St., San Francisco. 


Sal MINIINIINUIUIUUINUUILIUCLAUUUEU UTA 


POONNEGTIGUT ¢ 


Interior Telephone Systems 


A very complete line of quality 
goods which offers you exceptional op- 
portunities to get business. Extra 
large margin of profit on the line, 
which includes interior telephones for 
apartment houses, residences, hotels, 
hospitals, ete. 


ELECTRIC RESET ANNUNCIATORS 


Extra quality and finish. All drops 
reset electrically by means of push 
button on the annunciator. One set 


Belleville, Ont. 


Ln nnn nnn 


=n 


"il 


A i 


RCMP Smee, 


of batteries for call and reset. Most 
sensitive drop. 
sumption. 


Small current con- 


CONNECTICUT Selcehne COMPANY, Inc., 
MERIDEN, CONN. 
Send for New 


Catalog No. 23. 
Just Out. 


bo 
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2 sty Lamps Last Longest” © | The Highest Development 


In Very Small Indicating Instruments 
for Direct Current 


is marked by the 


THE 
Drawn Wire 
Tungsten 


Nitrogen 
AND 


: Miniature 

; Concentrated Precision Instruments 

i - PORTABLE 
Volt-Meters, Millivoltmeters 
Filament grea =a Bangs a Ammeters, 

} ortabie Voitmeter. il-Ammeters 

i Lamps made by this (One-quarter Size.) are supplied in single, double and 


triple ranges, the Triple Range Volt- 
Ammeter comprising six instruments 
in one. This group also includes 
BATTERY TESTERS. 
SWITCHBOARD 
Voltmeters, Volt-Ammeters, Ammeters, 
Mil-Ammeters. 
This new line of instruments repre- 
sents the finest development of small 
size pivoted moving coil, permanent 
magnet type of instruments. 
They embody characteristics which 
Model 267, Switchboard have made the well-known Weston 
Ammeter. Standard famous throughout the world. 
(One-quarter Size.) They are accurate, dead beat and ex- 
tremely sensitive. 
They may be left continuously in circuit at full load and are 
shielded against external electrical and magnetic influences. 
They are substantially constructed and have the longest scale ever 
provided in instruments of similar size. 
The prices are surprisingly low for instruments of such quality. 
The several models and ranges, offering a selection from over 300 
different combinations, are listed in BULLETIN NO. 8, WHICH 
WILL BE MAILED UPON REQUEST. 


Weston Electrical Instrument Co., Newark, N. J. 


Vv New York Boston San Francisco Atlanta Montreal 
Chicago St. Louis Detroit Richmond Berlin 
VOMTEAULIVHAVONAENOAUEOUOVEGQOGY COREOAUONOUOOAOOEGUUGESAOO NERO SONOUEREOPEOOOOTUOONONOSOOEREEEOOOUSNOSOOQOUUOOEGUOOOOOOEGCGOOEROEOOSSOOOEROEEGOOOUOGEOEDNY p= Philadelphia Denver Cleveland Toronto London 
eee eeeeeEOEeeeeeeeeEOEOEOEOEOeeeeeeeEeEeEe—e— 
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| 

| 

company are strictly 

| high grade and _ suita- 

y TT ‘ ble for all purposes 
J 


PL RE NTE NRT TT 


Ma 


» and conditions. 


i " \ Write for Prices. 


Lux 
Manufacturing 
Co. 


Hoboken, N. J. 


HUUUUATUUEAOOGUOEAESESEEOATAOOOOONONENOLUOVEREODCOOHAONEOOLSVESUOUOUOOOQORSOOOUOOUUOOUOOOOONEROOOECEESEOU UV AOHAAOOOOOUEEOOUUOUOOUGAA NEA ERE 
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IN 
DEMAND 
FOR 
CHRISTMAS 


RADE MARI 
REG, U.S. PATENT OFFICE 


INSULATED 


The STANDARD for 
RUBBER INSULATION 


engineers all over the 


ar HE leading electrical 


world know that 
OKONITE Insulated Wires 


and Cables never disappoint. 


Their knowledge can be made : Gre 
When you get the habit of 
using OKONITE Insulated 4 


Wires and Cables, you have Made im Bridgeport 


Reh The ‘‘Beers’’ Lantern is in demand because it is the most 
met success more than _ half 4 convenient, practical, durable, economical dry-battery lantern 
way. on the market, strongly made of solid brass or pressed steel, 
equipped with brilliant Mazda bulb. 

An ordinary No. 6 dry battery operates it for fifty hours. 
Users get from six months to one year’s service from one 
\ battery at a cost of 25c. Instantly appeals to housekeepers, 


f The Okonite Company 
253 Broadway, New York 


General Western Agents 


automobilists, farmers, sportsmen, yachtsmen, watchmen, de- 
liverymen and others. A gift gladly welcomed. 
JOBBERS AND DEALERS 
Your profits are liberal and big sales are quickly made. 
Write at once for liberal discounts. Jobbers can have large 


Central Electric Company, Chicago, II] orders furnished der o ark or ri 
I’. D. Lawrence Electric Co., Cincinnati, O.; Novelty Electric DEO Or a ee Or Ce ee ea 


Co., Philadelphia, Pa.; Pettingell-Andrews Co., Boston. THE BEERS SALES CO:, Bridgeport, Conn, 
OLR LE OE CE TT NNR SS Screererscms. | 
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What to Buy and Why--- Told in Catalogues Just Issued 


The following catalogs have just been published by the companies named and can be secured without charge by 
writing to the addresses given. Many of these catalogs contain data you will value. 


No. Name Company 
Stamped Steel Mixture Studs... .ei ess cee es ss ss sists See National Metal Molding Co., Pittsburgh, Pa. 
12). Steel’ Wrame: Ds 'O: \Motorsic-reteti sc 0 re nets sw. sac ove atarcbenent Robbins and Myers Co., Springfield, Mo. 
Hoyt Miniature Voltmeter and Ammeter..............2eee0% Hoyt Elect. Inst. Works, Penacock, N. H. 
Semaphore Annuncigtor oa 5 cieicloeielels «lel ereteteterels aacls o's © @ steeleneie 6 Edwards and Co., 140th and Exterior Sts., N. Y. 
88 Sidewalk Signs’ 5 acts seus e dem lets. <1e Mena oc + sis 0 sco tlobroue Greenwood Advertising Co., Knoxville, Tenn. 
All, Metal: ‘Seals sc. vccmern cree ener ee eae piors on 6c sn, enwteneiaye Metropolitan Engineering Co., 42nd St. Bldg., N. Y. 
Subway Cutouts, Gable. Racketsemnics)1ccmeeees ©. . <ocicre cies Metropolitan Engineering Co., 42nd St. Bldg., N. Y. 
Primary Pole: Gutout Switehiseenineecommeen « . «crs poets Metropolitan Engineering Co., 42nd St. Bldg., N. Y. 
D. ©. Cable Testing Ammeter.............. pd eee Metropolitan Engineering Co., 42nd St. Bldg., N. Y. 
Dim-a-Lite, Turn Down Attachment for Lamps.............++ Wirt Co., Germantown, Pa. 
Push Button  Specialt1ea~remtarerep ett tenets. ets fea. ol-\e ee Cutler Hammer Mfg, Co., Milwaukee, Wis. 
16° Arrow) Wiring Specigltiesa ceo eter: « «sc col ees ate Arrow Electric Co., Hartford, Conn. 
U. 8. Government Report on Cypress.............-+00c+ese Louisiana Red Cypress Co., New Orleans, La. 
Profitable Electrical Merchandising.................e+e-0-- Western Electric Co., New York City. 
Views Shadyside | Wika cmt tusabiitere n «+ ses 0 saualeteretle Westinghouse Electric & Mfg. Co., Fast Pittsburgh, Pa. 
Helping tthe. “Woodworker a: wc ache ees. «so 0s ove eens Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
8042 Motors and Machine Tool Service.....5...5...----seseeecee Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
3078 Central Station Power in Coal Mines.............++eeeeeeee Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
8 Situation Before Cotton Textile Mfgrs.............2-.+s00e- Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
3749 Synchronous Booster Rotary Converter...............+eee-: Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Hoover Suction Sweepers ce seein eeteminceice c+ +0. see sme Hoover Suction Sweeper Oo., New Berlin, Ohio. 
Service. Se5t see ee eee, ee Discusstion of Facilities of Robbins and Myers Co., Springfield, Ohio. 
Book of HlectricalacA ppliancarere merGeeetcie ns cc 6 occ.s sis «cee eee United Electric Light and Power Co., New York City. 
28 Motor, Steam Turbine and Belt Driven Fans...............- L. J. Wing Mfg. Co., 352 West 1st St., New York City. 
10 Cast Metal Outdoor Lighting Fixtures..................000- Herwig Art Shade and Lamp Co., 2140 N. Halstead St., Chicago, Ill. 
Tests mots Metal... eit meena eee s/c >. « « cos-saditia cee The Consolidated Expanded Metals Co., Pittsburgh, Pa. 
Wire. Drawn Tungstene amps eirieceneete ss «sx. s-s 0 oc cieieusea ee Lux Mfg. Co., Hoboken, N. J. : 


Electrical Equipment for the Theater 
32 Adjustable Ball and Socket Hickey 


Cutler Hammer Mfg. Co., Milwaukee, Wis. 
Wilton Mfg. Co., Wrightsville, Pa. 


Booklet—-An. Mlectrical Xmas. talc wits 6 ses « soso ee Western Electric Co., New York City. 
Ball Bearings for Electrical Motors and Line Shafts.......... SKF Ball Bearing Co., 50 Church St., New York City. 
123, °Poly phase. NO LOLs.) eee Men TnI ee uare 2s «1's See ee Robbins and Myers Co., Springfield, Ohio. 
7) Wlectricall Specialtios meee m aeera meta N= os «i «ts-ce's 2 reo Machen and Mayer, 21 Fairmount Ave., Philadelphia, Pa. 
Hlectrte Vehicles: trace idiot orc ss, «save Skene ae General Vehicle Co., Long Island City, N. Y. 

6 Hlectricn Houses Goods. ces eeCte en eitedey sisi. s < cocld cate oie eee Edwards and Co., 140th and Exterior Sts., New York City. 
2287 Electrics Drive stoned) our volis tenn nits © ssc wc cual eee Westinghouse Electric & Mfg. Oo., East Pittsburgh, Pa. 
4152, Sewing) Machine Motor. steerer iia: << > a,0:< Sc ae ee Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
4286. Insulatings Tapes. tis. eee oats sso oe Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Light vine viowr Hy Geis see eeeemeemtersre o> .«: «so. '« o.cioce cree! Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

What Users Say About Cooper Hewitt Light................ Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Steel Tred—A Concrete Floor Hardener..............eeeeee. Dielectric Mfg. Co., Vandeventer and Duncan Aves., St. Louis, Mo. 
WhysBuckeye threads Are Pertectammm. . 2c. .... » 1. 1.ccee eee Western Conduit Co., Youngstown, Ohio. 

An Electrical Xmas—An Interesting Booklet...............-. Western Electric Co., New York City. 

Pricemtuist) Plexilnx Lamps... eeeentiie « . «+... . eee Lux Manufacturing Co., Hoboken, N. J. 


Alphabetical Index to Advertisers 


A Connecticut Tele. & Elec. Co.. 19 Electrical Testing Laboratories. 95 J 
Adam BrankctlecuiomGo g Continental Etec. & Mfg. Co.. 99 Enameled Metals Co. ........ 12” Jackson, Dw OeGa Wine Booee100 
Ailis-Ohatees Mfe. Co 103 Oooke Pottery, Oc... 7... suc ete 3 Enterprise Electric Co. ...... % ~ JewelsKleo,. Conta ccmenneear LiLo 
Almstead Mfg. Co i AE e tt ry Cooper & Co., Hugh L. ...... 100: ) eEsterline Co. oss. «cc mls aianeerst 110 Johns-Manville Co, H. W.... 7 
American Electrical Works. ..110 onan. vl Mfg .Co...... a F K 
American Platinum Works.... 99 utter Co., George ......... 17 
F MELO Ya Onn aves cies cvetoucpereuster sie 100 
American Steel & Wire Co.....110 D pee eo A Kuhisan Elec: C052 sneaks “J 
Arvericus Public Service Co. . 99 EW HGns. Oc... ee 2 G L 
Appleton Elec. Co. .......... 5 D Co. A. F 4 Galena-Signal Oil Co. ....... LL . effel. & Oo. James ee 102 
Arnold Company ............ 100 poi ae ee B 12 
Deltaustar. Hlec. Co. eee 10 General Motors Truck Co...... 15 elman bros. ....- riepheke) 2oittats % 
B Detroit Fuse & Mfg. Co. ...... 11 penser! Vehicle Co., Inc..... 93 Lowell Insulated Wire Co....110 
Baily Elect. Supply Co. ...... 4 Detroit) Ine. Wire .Co- 2... .es 110 PA ae : vith . . ‘¢ fume oo Lux Mfg. Co. .....-.++.++0s 20 
Baker & Oo:, Unter <jcceueltene 110 Dixon Crucible Co., Joseph... 7 heh) Me ea tee Oe M 
Barrett & Fisher 725. 2-.cane 100 Dixon-Smith Eng’g Co. ...... 100 H > 
Beers: Sales) Co. eri eetereoneens 20 Dodge & Zuill Mfg. Co....... 15. Hart Mfe. © M. & M, Electrical Mfg. Coonan 
Belden Mfg. OC 110 3 el Be OY etree iegeene -++++ 6  Warion Insulated Wire & Rub- 
oI HEAR 9 penser . a Sy 1} Hazard Mfg. Co, ........... 110 er Oo. cmiaeeesiste See ACIIG ch Ws 
ae ep Cee CO tS gee oe Pies ris Wire Coe 3 Hemingray Glass Co. ........ 8 Minneapolis Elec. & Cons. Co.. 13 
enson ote ALEX Ne wee ee ee ee Dunean Elect: Oo. <...isicissete 6 High Tension Elec. Spec. Co.. 9 Afonarch ‘Redilahie: Base te 4 
Blake Signal & Mfg. Co..... 13 Fi Z EN Pe 
E Holmes Fibre Graphite Mfg. Moore, Alfred F. .........-- 13 
Brady Electric & Mfg. Co. .... 99 COC Pic eee er Ors arene, ¢ 13 . “ SS 
Byllesby & Co., H. M. ...... 109 Eck Dynamo & Motor Co. ....102 Hotel Clendening ........+-+ 101 Morgan Crucible Co., Ltd..... 95 
Economy Fuse & Mfg. Co. 4 Hotel Cumberland .......... 101 
c Electric Bond & Share Co. ....101 Hoyt Elect. Inst. Co. ........ 12 N 
Central Telephone & Elec. Co. .110 Electric Supply Co. ........ 16 Nashville Armature Works....105 
Chattanooga Armature Works.103 Electric Tachometer Co. ..... 19 i National Adsign Co. ....... . OF 
Clark, James Jr., Elec. Co., Ine. 19 Electrical Engineers’ Equip- Indiana Rubber & Insulated National Elec. Laboratories. ..100 
Columbia Metal Box Co. ...... 5 MONGECOs |< sic 5 Sep teeters 9 (Wire) Oovriemisiancleie erste 3 National Elect. Supply Co. .... 99 
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Alphabetical Index to Advertisers---Continued. 
es ‘>! ; 8 We Make the Following Claims for 
National Lamp Works ....... 17 
: < Samson Cordage Works ...... 2 
National Metal Molding Oo....110 anderson & Porter ......... 100 . 
National Metal & Rubber Co... 99 Schug Elec, Mfg. Co. ........ 2 M t & 
Naugle Pole & Tie Co. ...... 10 Serna Bega oo Cree neee ens Ae 0 rganl e a ersea 
New York Electric Lamp Co.. 15 Simplex Elec. Heating ‘omnis 
Nineteen Hundred Washer Co..106 Simplex Wire & one Qo cc a C B 
Southern Exchange Co. ...... 10 
Horton, Mleatietant. Cap... -.. Se ea A EM ou. oe. 100 arbon rushes 
0 Standard Underground Cable : 
Cole 12 1. The materials used and the method of manufacture 
Okonits’ Con -The Seas... <. 20 Etates Oa ee oa ie is the result of scientific investigation into the vari- 
Oliver Elect. & Mch. Co..... 104 pecan Mtg. Co, ee See aay 15 ous requirements of brushes for all types of electri- 
Oster “Mfg; CofsThe. ue... 109 cal apparatus. 
T 2. Absolute homogeneity and uniformity. 
P Thomas & Sons Co., R....... 8 3. Self lubrication (lubricating agent being pure 
; ; >  lrumbull Elec. Mfg. Go. ...... 2 graphite). 
Peerless Electric Co. ........ 102 Trumbull-Vanderpoel Elec. Mfg. 4 Max; ; : ie 
Phillips Ins. Wire Co. ...... 2 So oo.) 109 - Maximum brush life with minimum commutator 
Pillsburg, Chas. L, ......... 100 Tubular Woven Fabric Co. .. 12 wear. 
Pittsburgh High Voltage Insu- Turner Elect. Supply Oo. .... 18 5. Perfect brush and commutator surface. 
lator Oo eee 8 U 6. Lowest cost per machine hour per brush. 
Pyreneu Mfr ower ata... 98 United States Carbon Co..... 13 7. Lowest cost per machine hour per commutator. 
= WredmMachineryer de: -F... 2+. 99 Thousands of satisfied customers throughout the 
; Ww world have found the above statements to be absolute- 
Rail Joint, Oo. actu. «<< 2 9 Want Advertisements ........ 99 ly correct. 
Railway & Industrial Engineer- Western Conduit Co......... 10 This is your opportunity to reduce your brush and 
ing Co. g Western Electric Co. ........ 107 t Wri 4 sas 
BoD SOS. o (SSE Woestingh0use’ lec. & Mic. commutator expense. rite for Special Proposition. 
Robertson Sales Co......... 12 FT baririconnticr- tote 108 TRADE 
Roebling’s Sons Co., John A.. 12 Weston per Instrument Oe 20 ‘. 
R Wire: Co. eee... Wisconsin Electric Co.Front Cover 
aed ‘a es hee White Companies, J. G. ..... 100 
DS On emo oMEa ers aKersioye'e = + + 99  Wurdack Elec. Co. Wm. ....- 6 
MARK. 
The Morgan Crucible Company, Ltd. 
114 LIBERTY STREET, NEW YORK CITY 
United States Factory: Brooklyn, N. Y., U. S. A. 
Lewis-Roth Company, ( ) Electrical Engineering & 
312 Denckla Bldg., 4 AGENTS} Mfg. Co., First Natl. Bk, 
Philadelphia, Pa. _ J  Bildg., Pittsburgh, Pa. 
oy Bee Electrical Testing Laboratori 
SU UUNNALUAETN FE << Ges ansnnnman nin ectric es ng aboratories 
=] 3 oa 7. a EE CTS BE FEES ETT ESTEE BE ICAI TTT 2 
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Photometrical Department. 


Photometrical tests of all forms of com- 
mercial illuminants. Illumination tests made 
anywhere indoors or outdoors. 


Electrical Department. 


Tests of electrical instruments, apparatus 
and materials. Inspection of electrical mate- 
rial and apparatus at factories. 


A Picture 


makes a quicker and more lasting impression than reading 
matter. Advise your prospective electric sign customers of 
Greenwood Signs. They stand pre-eminent because of their 


bibividuahs ly 
Have one of our new Shadow Pictures installed and see the 
interest created. It is a sample of Greenwood Individuality, 
and Greenwood Individuality reminds you of everything that 


is snappy, and artistic in electric signs. Get your customer’s 
idea and we’ll work out the design. 


GREENWOOD ADVERTISING CO. 


KNOXVILLE, TENNESSEE. 
Greenwood Advertising Co. (Western) Los Angeles, Cal. 


General Testing Department. 


Coal and ash analyzed. Paper tested. 
Industrial and clinical thermometers checked. 
Tensile, compression and torsion tests of 
structural materials. Complete tests on 
cement and concrete. 


LUNYATEQOUUUUMODOCEEAASEA REED DENG ETAA 
ee TTT 


80th Street and East End Avenue 
NEW YORK, N. Y. 
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Air Brakes. 
Allis-Chalmers Mfg. Co. 


Air Compressors. 
Allis-Chalmers Mfg. Co. 


Alarms. 
Western Electrie Oo. 


Ammeters and Voltmeters— 
Duncan Electric Co. 
Electric Supply Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Norton Electrical Inst. Co. 
Turner Electric Supply Co. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


Weston Electrical Inst. Co. 


Annunciators. 
Connecticut Tel. & Elec, Co. 
Western Electric Co. 


Armatures—Repaired. 
Chattanooga Armature Works. 
Oliver Electric & Machine Ce. 


Asbestos—Wood 
Johns-Manville Oo., H. W. 


Automobiles—HElectric. 
General Motors Truck Co. 
General Vehicle Co. 


Batteries—Dry, 
Central Tel. & Elec. Co. 
Electric Supply Oo. 
Johns-Manville Co., H. W. 
Turner Elec. Supply Co. 
Western Electric Co. 
Batteries, Storage. 


Jewel Elec. Co. 
Bells. 


Central Tel. & Elec. Co. 

Connecticut Tel. & Elec. Oo. 

Western Elactric Oo. 
Blowers. 

Leiman Bros. Co. 


Bonds and Stocks. 
Electric Bond & Share Co. 
Boosters. 


General Electric Co. 
Westinghouse Elect. & Mfg. Co. 


Boxes—Cutout. 
Adam: Electric Co., Frank. 
Almstead Mfg. Oo. 
Central Tel. & Elec. Co. 
Columbia Metal Box Co. 


Boxes—Fuse. 


D & W Fuse Oo. 

Detroit Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville, H. W. 


Boxes—Meter. 
Adam Electric Oo., Frank. 
Appleton Electric Co. 
Hart Mfg. Ce. 


Boxes—Onutlet and Junction. 
Adam Electric Co., Frank 
Almstead Mfg. Co. 
Appleton Electric Co. 
Central Tel. & Elec. Co. 
Columbia Metal Box. Co. 
Cutter Co., The George. 
D & W Fuse Oo. 
Johns-Manville Co., H. W. 


Boxes—Meters and Service. 
Johns-Manvyille Co., H. W. 


Brushes—Motors and Generators. 
Cutler-Hammer Mfg. Co. 
Dixon Crucible Co., Jos. 
Holmes Fibre-Graphite Mfg. Co. 
Morgan Crucible Co., Ltd. 

U. S. Carbon Co. 


Bus Bar Supports. 
Delta-Star Elec. Co. 
Elec. Engineers Equip. Co. 


Cabinets. 
Frank Adam Electric Co. 
Columbia Metal Box Oo. 
Trumbull-Vanderpoel Elec. Mfg. 


Co. 
Cable—Aerial Power—(See Wires 
and Cables.) 


Cable End Bells 
Electrical Engineers’ Equip. Oo. 


Cable—Insulated. 
Okonite Co., The 


Cable Junction Boxes. 


Standard Underground Cable Co, 


Cable Splicing Joints. 
Dossert & Co., Ine. 
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Cable—Steel Taped. 
Simplex Wire & Cable Co. 


Cable—Submarine and Lead- 
Covered. 


Belden Mfg. Co. 

Central Tel. & Elec. Co. 

Hazard Mfg. C. 

Indiana Rubber & Insulated 
Wire Co. 

Moore, Alfred F. 

Gkonite Co., The 

Rome Wire Co. 

Simplex Wire & Cable Co. 


Standard Underground Cable Oo. 


Cable—Underground. 
Okonite Co., The 


Cabie Taps. 
Dossert Co. 


Cable—Telephone. 
(See Wires and Cables.) 


Car Heaters—Hlectric. 
Simplex Elect. Heating Co. 


Carbons—Arc Light. 


Electric Supply Co. 

Turner Elec. Supply Co. 

U. S. Carbon Co. 
Carbons—Brushes. 


Dixon Crucible Co., Jos. 


Holmes Fibre Graphite Mfg. Oo. 


Morgan Crucible Co., Ltd. 
U. S. Carbon Co. 


Chandeliers. 
Johns-Manville Co., H. W. 


Circuit Breakers. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Westinghouse Elect. & Mfg. Oo. 


Clamps—Ground Connection, 
Appleton Electric Co. 
Belden Mfg. Co. 

Dossert & Co., Inc. 


Cleats 
Blake Signal & Mfg. Co. 
National Metal Molding Co. 
Thomas & Sons, R. 


Coils—Armature and Field. 
Chattanooga Armature Works. 
D & W Fuse Co. 

Nashville Armature Works. 
Oliver Electric & Machine Co. 


Coils—Choke. 
General Electric Co. 


Railway & Industrial Eng. Co. 


Coils—Induction. 
Western Electric Co. 
Coils—Spark, 
Western Electric Co. 


Condensers. 
Allis-Chalmers Mfg. Co. 
Westinghouse Elect. & Mfg. Co. 


Conduit Fittings. 
Appleton Electric Co. 
Central Tel. & Elec. Co. 
Electrical Eng. Equip. Co. 
Western Conduit Co 


Conduit—Flexible. 
Central Tel. & Elec. Co. 
National Metal Molding Co. 
Tubular Woven Fabrice Co. 


Conduits—Interior. 
National Metal Molding Co. 
Tubular Woven Fabrice Co. 
Western Conduit Co. 


Conduit—Rigid. 
Central Tel. & Elec. Co. 
Enameled Metals Co. 
Gest, G. M. 
Johns-Manville Co., H. W. 
National Metal Molding Co. 
Western Conduit Co. 


Conduit Threaders. * 
Oster Mfg. Co., The 


Conduits—Underground. 
Gest, G. M. 
Johns-Manyille Co., H. W. 


Connectors and Terminals. 
Dossert & Co, 


Electrical Engineers Equipment 


Co. 
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THE NORTON 


(D’Arsenval Type) 


SWITCHBOARD INSTRUMENTS 


NORTON 
Instruments 
represent 


QUALITY, 
ACCURACY and 
DURABILITY 


\- NORTON ELECTRICALINSTRUMENT CO. / 


&) 


Prompé 
Service and 
Satisfaction 
Guaranteed. 
It will pay 
you to write 
for Discounts. 


Norton Electrical Instrument Co. 
MANCHESTER, CONN., U. 3. A. J 


Construction Material. 
Central Tel. & Elec. Co. 
Electric Supply Co. 
Turner Elec. Supply Co. 


Controllers. 
Allis-Chalmers Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Simplex Elect. Heating Co. 
Westinghouse Elec. & Mfg. Co. 


Cooking Apparatus—Electrical. 
(See Heating Apparatus—HElec- 
trical.) 


Cords, 
Moore, Alfred F. 
Samson Cordage Works. 
Standard Underground Cable Co. 
Cord—Arc Lamp. 
Samson Cordage Works. 


Cord—Flexible. 
American Elect. Works. 
Belden Mfg. Co. 
Central Tel. & Elec. Co. 
Marion Insulated Wire & Rubber 


Co. 

Okonite Co., The 

Samson Cordage Works. 
Simplex Wire & Cable Co. 


Cord—Telephone. 
Belden Mfg. Co. 
Moore, Alfred F. 
Simplex Wire & Cable Co. 


Cord, Trolley. 
Samson Cordage Works. 


Counters—Revolution. 
Belden Mfg. Co. 
Crane Motors. 
Westinghouse Elec. & Mfg. Co. 


Cross-Arms. 
Central Tel. & Elec. Co. 
Southern Exchange Co., The 
Turner Elec. Supply Co. 
Western Electric Co. 
Cut-Outs. 
Brady Elec. & Mfg. Co, 
D & W Fuse Co. 
Cut-Outs—Arc. 
Fort Wayne Electric Works. 
Drills—Electric. 
Clark, Jas., Jr., Elec. Co. 
Electric Tachometer Co. 
Stow Mfg. Co. 


Drills—Portable. 
Stow Mfg. Co. 


Dynamos and Motors (Second- 
Hand.) 
Oliver Electric & Machine Oo. 
Nashville Armature Works. 
Schwartz & Land. 


Electric Fixtures. 
Adam Electric Co., Frank 
Beers Sales Co. 


Electric Light Plants—Small. 
Schug Elec. Mfg. Co. 


Electric Signs—(See Signs). 
Electric Sign Flashers—(See 
Flashers—Electric Sign). 


Electric Vehicles. 
General Motor Truck Co. 
General Vehicle Co., Inc. 


Electro-Magnets, 
Cutler-Hammer Mfg. Co. 


Engines—Gas and Gasoline. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Mach. Oo. 

Engines—Steam, 
Allis-Chalmers Mfg. Co. 
Westinghouse Mach. Co. 

Engineers—Consulting. 

Arnold Co., The 

Barrett & Fisher. 

Byllesby, H. M. & Co. 

Cooper, Hugh L. & Oo. 

Dixon-Smith Engineering Oo. 

Fryer, Roy C. 

Jackson, D. C, and Wm. B. 

Pillsbury, Chas. L. 

Sanderson & Porter 

Spiker, William C. 

Stone & Webster Engineering 
Corporation. 

White & Oo., J. G. 

Fans—Exhaust. 

Western Electric Co. 
Westinghouse Elect. & Mfg. Oo. 


Fan Motors. 
Central Tel. & Elec. Co. 
Eck Dynamo & Motor Co. 
Electric Supply. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Robbins & Myers Co. 
Turner Elec. Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
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Fibres. 
Johns-Manville Co., H. 


Ww. 
Standard Underground Cable Co. 


Financial. 
Electric Bond & Share Co. 


Fire Extinguishers. 
Johns-Manville Co., 
Pyrene Mfg. Co. 


Fixtures—Lighting. 
Adam Electric Co., Frank 
Cutter Co., George 
Electric Supply Co. 
Johns-Manville Co., H. W. 
National Electrical Supply Co. 
Turner Elec. Supply Co. 


Friction Tape and Cloths. 
Johns-Manville Co., H. W. 
Okonite Co., The 


Fuses—Electric. 
D. & W, Fuse Co. 
Daum Co., A. F. 
Delta Star Elec. Co. 
Detroit Fuse & Mfg Co. 
Economy Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Monarch Refillable Fuse Co. 
Railway & Industrial Eng. Co. 
Western Electric Co. 


Fuses—Refillable. 
Daum Co., A. F. 
Economy Fuse & Mfg. Co. 
Monarch Refillable Fuse Co. 


Fuse Boxes. 
(See Boxes—Fuse.) 


Gas Engines. 
Allis-Chalmers Mfg. Co. 


Generator Brushes—(See Brushes— 
Motor and Generator.) 


i. ews 


Generators and Motors. 
Allis-Chalmers Mfg. Oo. 
Bell Elec. Motor Oo. 
Central Tel. & Elec. Co. 
Chattanooga Armature Works. 
Eck Dynamo & Motor Co. 
Electric Supply Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Jewel. Elec. Co. 
Peerless Electric Oo. 
Robbins & Myers Co. 
Turner Elec. Supply Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Wisconsin Electric Co. 


Graphite. 
Joseph Dixon Crucible Co. 


Hangers—Cable. 
Standard Underground Cable Co. 


Hardware—Pole. 
National Elect. Supply Co, 


Heating Apparatus—Electrical. 
Central Tel. & Elec. Co. 
Cutler-Hammer Mfg. Co. 
Electric Supply Co 
General Elect. Co. 

Simplex Electric: Heating Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Go. 


Hoists—Electric and Steam. 
Allis-Chalmers Mfg. Co. 


Hydraulic Machinery. 
Allis-Chalmers Mfg. Co. 
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Ice Machines. 
Johns-Manville Co., H. W. 


Injectors. 
Bristol Co. 
Duncan Electric Co. 
Hoyt Elec. Inst. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Oo, 
Weston Elec. Inst. Co. 


Instruments—Electrical. 
Duncan Elec. Mfg. Co. 
Electric Supply Co. 
General Electric Co. 
Hoyt Elect. Inst. Co. 
Johns-Manville Co., H, W. 
Norton Electrical Inst. Co. 
Turner Elec. Supply Co. 
Western Electric Co. 
Westinghouse Elec, & Mfg. Co. 
Weston Electrical Instrument Co. 


Insulators. 
Central Tel. & Elec. Co. 
Cook Pottery Co. 
General Electric Co. 
Hemingray Glass Co. 
High Tension Elec. Specialty Co. 
Johns-Manville Co., H. W. 
National Elect. Supply Co. 
Pittsburg High Voltage Insulator 

CG 


oO. 
R, Thomas & Sons Co. 


Insulating Material. 
American Electrical Works. 
Belden Mfg. Co. 
General Electric Co. 
Johns-Manvyille Co., H. W. 
Moore, Alfred F. 
Okonite Co., The 
aera High Voltage Insulator 


oO. 
Standard Underground Cable Co, 
Thomas & Sons Co., R 


Insulator Clamps. 
Electrical Engineers 
Co. 


Insulator Pins. 
Southern Exchange Co., The 
Thomas & Sons, R 


Irons— (Electrical) . 
Oentral Tel. & Elec. Co. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 


Equipment 


Westinghouse Electric & Mfg. 
Co. 
Lamp Cord. 
He Insulated Wire & Rubber 
° 


Moore, Alfred F. 
Sampson Cordage Works. 


Lamps—Carbon Arc. 
Electric Supply Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Turner Elec. Supply Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Lamps—Flaming Arc. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elect. & Mfg. Co. 


Lamps—Incandescent. 
Central Tel. & Elec. Co. 
Electric Supply Oo. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lux Mfg. Oo. 


= 


National Lamp Works of G. E. 


Co. 
New York Elec. Lamp Co. 
Turner Electric Supply Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Westinghouse Lamp Co. 


Lamps—Miniature. 
General Electric Co. 


Lanterns—Electric. 
Beers Sales Co. 
Johns-Manville Co., H. W. 


Lead-Covered Wires. 
Okonite Co., The 


Lighting Systems. 
Johns-Manville Co., H. W. 
Schug Elec. Mfg. Co. 


Lightning Arresters. 
Delta-Star Elec. Co, 
General Electric Co. 
Railway & Industrial Eng. Oo. 
Westinghouse Elect. & Mfg. Oo. 


Line Material, 
Central Tel. & Elec. Co. 
Electrical Eng’rs Equip Oo. 
General Electric Co. 
Johns-Manville Co., H. W. 
National Elect, Supply Co. 
Western Electric Co. 
Westinghouse Elect. & Mfg. Co. 


Lubricants, 
Dixon Crucible Co., Jos. 
Galena Signal Oil Oo. 


Magnets—Lifting. 
Cutler-Hammer Mfg. Oo. 
Magnet Wire. 
American Steel & Wire Co. 
Belden Mfg. Oo. 
D & W Fuse Co. 
Hazard Mfg Co. 
Standard Underground Cable Co. 
Western Electric Co. 


Mechanical Stokers. 
Westinghouse Machine Co. 


Metals. 
American Platinum Works. 
Meters— 
Duncan Electric Mfg. Co. 
Esterline Co. 
Fort Wayne Electric Works. 
Hoyt Electrical Inst. Co. 
Westinghouse Electric & Mfg. 


0. 
Weston Elec. Instrument Co. 
Meters—Portable Graphic. 
Esterline Co. 
Meter Testers. 
Johns-Manville Co., H. W. 
States Co. 
Mining Machinery. 
Allis-Chalmers Mfg. Co. 
General Elect. Co. 
Molded Insulation, 
Cutler-Hammer Mfg. Co. 
Johns-Manville Co., H. W. 
ba rte (od Generators and Mo- 


Oils—(See Lubricants). 
Oils—Iluminating. 
Cutter Co., George. 
Galena Signal Oil Oo. 
Ozonizers. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


97 


Paints—Insulating. 

Standard Underground Cable Oo. 
Panelboards. 

Adam Electric Co., Frank 

Geo. Cutter Co. 

General Electric Co. 

Starrett Elec. Co. 

Trumbull Elec. Mfg. Co. 

Trumbull-Vanderpoel Elec. Mfg. 


Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Panel Cutouts. 
Starrett Elec. Co. 


Photometer Standards. 
Electrical Testing Laboratories. 


Pins—Iren, 
Southern Exchange Co., The 


Pipe Threaders. 
Oster Mfg. Co., The 


Platinum. 
American Platinum Works. 
Baker & Co. 


Plugs—Flush and Receptacles. 
Central Tel. & Elect. Oo. 
M. & M. Elec. Co. 

National Metal Molding Oo. 


Poles—Ornamental, Street. 
Brady Elec. & Mfg. Co. 
Geo. Cutter Co. 

Union Foundry Oo. 


Poles—Wood. 
Brady Elect. & Mfg. Oo. 
Naugle Pole & Tie Oo. 
Southern Exchange Oo., The 
Western Elec. Oo. 


Poles—Brackets—Pins, Etc. 
Naugle Pole & Tie Co. 
Western Electric Co. 


Porcelain. 
Cook Pottery Co. 
National Elec. Supply Co. 
Eee High Voltage Insulator 


0. 
R. Thomas & Sons Co. 


Pot-Heads. 
Brady Elec. & Mfg. Co. 
Electrical Engineers’ Equip. Oo. 
Okonite Co., The 


Producers—Gas. 
Westinghouse Machine Co. 


Pumps. 
Allis-Chalmers Mfg. Co. 


Rail Bonds. 
American Steel & Wire Co. 
General Electric Co. 
Roebling’s Sons Co., J. A. 


Rail Joints. 
Rail Joint Co., The 


Receptacles—((See Sockets). 
Rectifiers. 
General Elect. Co. 
Westinghouse Elec. & Mfg Oe. 


Reels. 
Minn. Elec. & Oons. Co. 


Reflectors. 
General Electric Co. 
Johns-Manville Co., H. W. 
Pittsburg Reflector & Illiminat- 
ing Co. 


LO aT ame 


i 


YOUR_LINE 


@ You have mighty few customers whose window displays are not kept fresh and attractive with new goods 


and new arrangements of goods. 


window signs. 


@ But you have a LOT of customers who continue to use the same old 


@ It’s because YOU haven’t made them SEE “ADSIGN” advertising. 


q As soon as you 


“add the ADSIGN to your line,” and advertise the ADSIGN WITH AN ADSIGN, a lot of doors in your 


town will do more swinging AND YOURS WILL BE ONE OF THEM! 


@ You'll do well to handle a sign 


of the best possible construction—materials and manufacture both considered. Besides, the ADSIGN sells at 


a price within the reach of small stores. 


The National Adsign Manufacturing Co., 


Agents wanted everywhere. 


Every merchant in town is a prospect for you. 


Chicago 
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Refrigerating Machines. 
Johns-Manville Oo., H. W. 


Repairing—Electrical. 
Chattanooga Armature Works. 
Nashville Armature Works. 
Oliver Electric Machine Co. 


Resistance Units. 
Cutler-Hammer Mfg. Co. 
Driver-Harris Wire Co. 


General Electric Co. | 
Simplex Electric Heating Co. 


Resistance Wire—(See Wires). 


Rheostats. 
Campbell Elect. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. | 
Simplex Electric Heating Co. 
Westinghouse Elect. & Mfg. Co. 


Bosettes. 
Hart Mfg. Co. ; 
National Metal Molding Co. 
Trumbull Elect. Co. 


Searchlights. 
General Electric Co. 


Sewing Machine Motors. 


Westinghouse Elec. & Mfg. Co. 


Wisconsin Electric Co. 


Shade Holders. 
Appleton Electric Co. 
Beers Sales Co. 


Shafts—Flexible. 
Stow Mfg. Co. 


Sign Fixtures. 
Greenwood Ady. Co. 


Signs—HElectric. 
Greenwood Adv. Co. 
National Adsign Uo. 


Signals—Railway. 
Blake Signal & Mfg. Co. 


Sleeving—Braided. 
Belden Mfg. Co. 


Sockets and Receptacles. 
Appleton Electric Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
National Metal Molding Co. 


Sockets—Turndown. 
General Electric Co. 


Soldering Irons. 


Simplex Elec. Heating Co. 


Soldering Material. 
Alex R. Benson Co. 
Belden Mfg. Co. 
Blake Signal & Mfg. Co. 
Dossert & Co. 
Johns-Manville Co., H. W. 
Simplex Elect. Heating Co. 


Solenoids. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 


Stage Lighting Apparatus. 
General Elect. Co. 
Johns-Manvyille Oo., H. W. 


Staples—Insulating. 
American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


Starters and Controllers—Motor. 
Cutler-Hammer Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Steel Armored Wire. 
Okonite Co., The 


Stocks and Bonds. 
Electric Pond & Share Co. 


Stoves—Electric—(See Heating 
Apparatus—Electrical). 


Supplies—Electricai. 
Baily Elect. Supply Co. 
Central Tel. & Elec. Co. 
Outler-Hammer Mfg, Oo. 
Cutter Co., The 
Delta-Star Elec. Co. 
Electric Supply Co. 
Electrical Engineers’ Equipment 


0. 

Fort Wayne Electric Works. 
General Electric Co. 

Hart Mfg. Co. 
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Johns-Manville Oo., H. W. 

National Elect. Supply Co. 

Peerless Electric Co. 

Railway & Industrial Engineer- 
ing Co. 

Turner Elec. Supply Co. 

Western Electric Co. 

Westinghouse Elec. & Mfg. Co. 

Weston Elec. Instrument Co. 

Wisconsin Electric Co. 


Supplies—Telephone. 


Johns-Manviiie co. HH. W. 
Western Electric Co. 


Switchboard Supplies. 
Electrical Engineers Equipment 
Co. 
General Electric Co. 
Westinghouse Hlec. & Mfg. Co. 


Switchboards—Light and Power, 
Frank Adam Electrie Co. 
Allis-Chalmers Mfg. Co. 
Central Tel. & Kiec. Co. 
General Electric Co. 

Railway & Industrial Eng. Oo. 
Trumbull Elect. & Mfg. Co. 
Western Electric Co. 
Westinghouse Hlect. & Mfg. Co. 
Wurdack Elec. Mfg. Co., Wm. 


Switchboards—Telephone— (See 
Telephone Equipment). 


Switches—Automatic Pump. 
Cutler-Hammer Mfg. Co. 


Switches—Flush and Snap, 
Cutler-Hammer Mfg. Co. 
Hart Mfg. Co. 

M. & M. Electrical Mfg. Ce. 
Trumbull Electric Co. 
Westinghouse Elec. 


Switches—Kuire. 


Adam Elec. Co., Frank 

Central Tel. & Elec, Co. 
Cutler-Hammer Mfg. Co. 
Detroit Fuse & Mfg. Co. 
Tynmbull Elec. & Mfg. Oo. 
Trumbull-Vanderpoel Elec. Mfg. 


Co. 
Westinghouse Elec. & Mfg. Co. 


Switches—Oil. 


General Electric Co. 
High Tension Elec. Spec. Co. 
Westinghouse Elect. & Mfg. Co. 


Switches—Pendant, 
Cutler-Hammer Mfg. Co. 
Hart Mfg. Co. 


Switches—Pole Top. 
Delta-Star Elec. Co. 
Electrical Engineers Equipment 
0. 

General Electric Co. 


Switches—Remote Control. 
General Electric Co. 


Tachometers. 
Electric Tachometer Co. 


Tape. 
American Electrical Works. 
Johns-Manville Co., H. W. 
ae Insulated Wire & Rubber 


0. 
Okonite Co., The 
Standard Underground Cable Co. 


Telephones—Intercommunicating— 
(See Telephone Equipment. 


Telephone Equipment. 
Connecticut Tel. & Elec. Co. 
Turner Elec. Suppiy Oo, 
Western Electric Co. 


Terminals—Cable. 


Elect. Engineers’ Equip. Co. 
Standard Underground Cable Co. 


Testing—BElectrical, 
Electrical Testing Laboratories. 
National Elec. Laboratories. 
Wire Inspection Bureau. 


Theater Dimmers. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Simplex Elect. Heating Co.' 


Tools—Linemen’s. 
Western Electric Co. 


Tools—Pipe Threading. 
Oster Mfg. Co., The 


& Mfg. Co. 


Transformers. 


Allis-Chalmers Mfg. Co. 
American Transformer Co. 
Columbia Metal Box. Co. 
Duncan Electric Mfg. Co. 
Electric Supply Co. 
Enterprise Electric Co 

Fort Wayne Electric Works. 
General Electric Co. 
Kuhlman Electric Co. 
Turner Elec. Supply Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Oo. 


Wattmeters— (See Instruments— 
Electrical). 


Wire-Resistance. 
Belden Mfg. Co. 
Driver-Harris Wire Co. 


Wires & Cables, 
American Electrical Works. 
American Platinum Works. 
American Steel & Wire Co. 
Belden Mfg. Co. 
Central Tel. & Elec. Co. 
D & W Fuse Co. aa 
Detroit Insulated Wire Co. 
Driver-Harris Wire Co. 
Electric Supply Co. 
General Electric Co. 
Hazard Mfg. Co. 
ViacunmaCleanernae Indiana Rubber & Insulated Wire 
Central Tel. & Elec. Co. Co. E 
Leiman Bros. Co. Lowell Ins. Wire Co. 
Western Electric Co. Marion Insulated Wire & Rubber 


Vehicles—Electric. Co. 


General Vehicle Co., Inc. Moore- Alfred F. 
General Motors Truck Co. Okonite Co., The 


Phillips Insulated Wire Oo. 
Roebling’s Sons Co., John A. 
Rome Wire Oo. 

Simplex Wire & Cable Co. 
Standard Underground Cable Oo. 
Turner Elec. Supply Co. 
Western Electric Co. 


Transformers—Bell Ringing. 
Westinghouse Elec. & Mfg. Ce. 


Turbines—Steam. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 

Leffel & Co., James. 

Western Electric Co. 
Westinghouse Elect. & Mfg. Oo. 


Washers—Electric. 
Dodge & Zuill Mfg. Co. 
Nineteen Hundred Washer Oo. 
Western Electric Co. 


Water Wheels and Turbines. 
Allis-Chalmers Mfg. Co. 
Leffel & Co., James 


F FIRE 
EXTINGUISHER 


Gives not protection alone, but that which 
is equally important, the constant feeling 
of security. 

Pyrene liquid is the most efficient fire 
extinguisher for electric fires known to 
science—a non-conductor of electricity and 
safe to use on the highest voltages. 


PYRENEM¥G.CO 
Wa, 


TO OPERATE 


Tumaoue oer Instantly ready—its efficiency is attested 


by the leading railroads, traction and power 
companies and _ industrial corporations 
throughout the United States, who use it 
extensively. 


At Leading Dealers Everywhere. 


Write for Literature. 


Pyrene Manufacturing Co., 1358 Broadway, New York 


Brass and Niekel-plated Pyrene Fire Extinguishers are included in the lists of Aporoved 
Fre Appliances Issued by the National Board of Fire Underwriters, examined and 
labeled under the direction of the Underwriters’ Laboratories. 


Aberdeen, 8.D. Butte, Mont. Duluth Philadelphia 


Alton Charlotte, N. C. Fargo, N. D. Phoenix 
Anderson, 8.0. Charleston, W.Va.Jacksonville Pittsburgh 
Atlanta Chicago ioniavalle Richmond 
Baltimore Cincinnati M hi St. Louis 
Birmingham Cleveland emp Ne St. Paul 
Boston Dayton Milwaukee Salt Lake City 
Bridgeport Denver New Orleans San Antonio 
Buffalo Detroit Oklahoma City York, Neb. 


Pacific Coast Distributors: Gorham Fire Appliance Co., 
San Francisco, Los Angeles, Seattle. 
Distributors for Canada: May-Oatway Fire Alarms, Ltd., 
Winnipeg, Toronto. 
Distributors for Great Britain and the Continent: 
The Pyrene Co., Ltd., 19-21 Great Queen St., London, W. C. 
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NATIONAL ELECTRICAL SUPPLY COMPANY 


CONTRACTORS FOR COMPLETH POWER AND ELECTRIC PLANTS 


MANUFACTURERS AND JOBBERS IN 


ELECTRICAL AND MACHINE SUPPLIES 


1328-1330 New York Avenue, Northwest 


PLATINUM 


WIRE FOR WIRELESS TELEGRAPH 
WIRE AND SHEET FOR ALL PURPOSES 


SCRAP PURCHASED 
AMERICAN PLATINUM WORKS 


CONTACTS OF ALL FORMS 
RESISTANCE WIRE 


NEWARK, N. J. 


Pole Arms 
Mast Arms 


Mast Arm Counterweights 
Malleable Iron Brackets & Pius 


WASHINGTON, D. C. 


STREET LIGHTING FIXTURES 


Ornamental Lighting Poles 


Pot Heads 
Automatic Cutouts 
Absolute Cutouts 
Incandescent Fixtures 
Goosenecks 


Send for Catalogue and Prices 


The rate without display type for 
“Pesitions Wanted,” “Help Wanted” 
and “For Sale” advertisements of 46 
werds or less is one dollar an inser- 
tion; additional words, two cents 
each, payable in advance. Remit - 


tances and copy intended for any 
issue should reach this office not 
later than the fifteenth of the month. 

Replies may be sent care of ELEC- 


TRICAL ENGINEERING, 


* 


Atlanta, 


—— 


POSITIONS WANTED. 


_—_—— eee 


POSITION WANTED—By steam engineer 
and electrician to take charge of small elec- 
tric light plant. Can do any kind of interior 
wiring and line work. Electric signs a 
specialty. Technical education and six years 
experience. Complete set of tools and indi- 
cator. No use for booze. Address Box No. 
24, care Electrical Engineering, Atlanta, Ga. 


Electrical Engineer with seven 
years experience in power plant, 
substation and general electrical 
construction work desires posi- 
tion. Best references. Apply 
Box 585, Woodstock, Ont. 


ELECTRICAL ENGINEER, college gradu- 
ate, single, eight years engineering ex- 
perience with large power companies, desires 


position at once. Will furnish full details 
of past experience, and good references on 
request. Age 28. Will start on moderate 
salary. Address Box 30, care Electrical 
Engineering, Atlanta, Ga. 


SUPERINTENDENT of electric light plant 
desires to change location. Over twelve years 
experience in superintending and managing 
electric power plants, and street railways. 
Would prefer a plant in the middle West. 
Technical graduate. Age 32. Married. Good 
habits. Address Box 381, care Electrical 
Engineering, Atlanta, Ga. 


ELECTRICIAN with 10 years experience 
would like to secure a permanent position. 
Salary no object. Excellent habits. Want 
work at once. Address Box 33, care Elec- 
trical Engineering, Atlanta, Ga. 


SS eee 


THE BRADY ELECTRIC & MFG. CO., 


New Britain, Conn. 


POSITIONS WANTED. 


POSITION WANTED as superintendent of 
small light and power plant in the South. 
Am at present employed in a large Northern 
plant, but desire to change where better op- 
portunities are offered. Can start on a 
moderate salary. Have had large experience 
in central station work. Excellent references. 
Address Box 32, care Electrical Engineering, 
Atlanta, Ga. 


CENTRAL STATION MANAGER with wide 
range of experience is open for an early con- 
nection. Is a ‘‘live wire’’ and will make 
a successful manager for some wide-awake 
central station. He is a single man with 
good habits, and will not require a high 
salary until he demonstrates his ability. Has 
excellent references. Address Box 34, care 
Electrical Engineering, Atlanta, Ga. 


POSITION WANTED—As superintendent 
of electric plant in some large Southern city. 
Thoroughly experienced and capable. Can 
handle men. Age 30, and married. Desire 
to change at once to a position that is per- 
manent. Let me hear from you. Address 
Box 81, care Electrical Engineering. 


POSITION WANTED—By electrical en- 
gineer with large experience in the design 
and manufacture of motors and generators. 
Am desirous of securing a position with some 
manufacturing firm where there is an op- 
portunity for advancement. Am at present 
employed but can take position at once. Will 
go anywhere. Can furnish best references. 
Age 23. Unmarried. Address Box 55, care 
Electrical Engineering. 


POSITION WANTED. 


Electrical Engineer, technical graduate, 
five (5) years experience; apprentice to 
Supt. and Gen. Mgr. light plant. 


Illumination and installation hobby. 


No reasonable offer for services refused. 
Want change. Present conditions very un- 
satisfactory. 30. Married. References. 
Write me. 


Address Box 22, care Electrical Engineer- 
ing. 


MISCELLANEOUS WANTS 


WANTED 
BATTERY MATERIAL 


We buy and dismantle plants of any size 
anywhere. 


Write and give us the description of what 
you have and we will make you a CASH 
offer. 


National Metal & Rubber Company 


India Wharf, BOSTON, MASS. 


FOR SALE 


Westinghouse 8 phase, 60 cycle, 125 K. W. 
Generator direct connected to 200 H. P. Ball 
4 valve engine. Also exciter and switch 
board for same. This is latest improved 
equipment and almost brand new. 


AMERICUS PUBLIC SERVICE CO. 


Americus, Ga. 
J. Emory Mathis, Manager. 


FOR SALE 


Motors at Less Than Half Price 


50 electric motors, from % hp. up to 55 
hp., all standard make, mostly General Elec- 
tric, a. c. and d. c. current. Motors are equal 
to new, fully guaranteed as same. Will sell 
for less than half price. Schwartz & Land, 
207 Centre St., New York City. 


GENERATOR FOR SALE 


One new form E No. 227963, 48 pole, 250 
K. V. A., 150 R. P. M., 60 cycle, 240 volt 
engine, type A.C. generator, bored for a 13” 
shaft, with one 16 K.W., 110 volt D.C. belt 


driven exciter. H. B. Rust Oo., 16 Peck 
St., Providence, R. I. 
ELECTRIC ARC LAMPS “ST 3 tet 


Never used, built for 110 volts, A O. or 
D. C. 4-5 amperes, 1000 candle power; sold 
regularly at $16. Our bargain 

price, for each like picture, 20” 

long, guaranteed in working r] 
order, and one set carbons... 

Complete with Casing and Globe, $7.50. 

CONTINENTAL ELECTRIC & MFG. CO. 
136 S. Liberty St., New York. 
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DIRECTORY OF CONSULTING ENGINEERS 
ARCHITECTS and CONTRACTORS 


THE ARNOLD (GOMPANY 
ENGINEERS- CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 


105 SOUTH LASALLE STREET. 
CHICAGO 


BARRETT & FISHER 
ENGINEERS 


Plans, specifications, supervision, power plants, Pumping 
Stations. Machinery designed. Patents developed. 


DREXEL BUILDING, PHILADELPHIA, PA. 


H. M. BYLLESBY & COMPANY 
ENGINEERS 
Chicago Tacoma 
Continental and Commercia] Washington 
Bank Building 
Purchase, Finance, Construct and Operate Electric Light, 
Gas, Street Railway and Waterpower Properties. 
Examinations and Reports, Utility Securities bought and sold. 


New York 
Trinity Building 


HUGH L. COOPER & CO., 


GENERAL HYDRAULIC ENGINEERING 


Including the Design, Financing, Construction and 
Management of Hydro-Electric Power Plants. 


101 Park Ave. New York 


DIXON-SMITH ENGINEERING COMPANY 


Consulting Engineers 
WRIGHT BUILDING 
Municipal ST. LOUIS Industrial 
Electric Lights Water Works Power Plants 


Examinations, Reports, Estimates, Plans, Specifications, 
Supervision and Purchasing 


Power, Lighting or Telephone Systems 


Your correspondence solicited regarding any change 
or new installation in either. Purchase of material. 


Estimates. 
ROY C. FRYER 


Sth year 91 15th Street Detroit, Mich. 


D. C. & WM. B. JACKSON 
CHICAGO BOSTON 
Harris Trust Bldg. NGINEERS 248 Boylston St. 
Plans, Specifications, Supervision of Construction 
General Superintendence and Management 


Examinations and Reports 
Financial Investigations and Rate Adjustments 


CHAS. L. PILLSBURY 


CONSULTING ENGINEER 


Electrical - - Mechanical 


Investigations—Reports—Plans and Specifications 
805-11 Metropolitan Life Bldg., Minneapolis, Minn. 


SANDERSON & PORTER 


ENGINEERS AND CONTRACTORS 


New Yerk 
52 William Street 


San Francisce 
Nevada Bank Bldg. 


Victoria, B. C. 
Drake Bleck. 


Scofield Engineering Co, CONSULTING ENGINEERS 


PHILADELPHIA 
POWER STATIONS ELECTRIC RAILWAYS 
HYDRAULIC MATERIAL 
DEVELOPMENTS HANDLING 


WILLIAM C. SPIKER, C. E. 


Consulting Engineer 


Hurt Bldg., ATLANTA, GA. 


Buildings, Bridges, Dams, Hydro-Electric Powers 


uN 


Stone & Wesster ENGINEERING CoRrPORATION 


ConstRuctinG ENGINEERS 


NEW YORK BOSTON CHICAGO 


THE ]‘G'WHITE COMPANIES 


FINANCIERS ENGINEERS 

MANAGERS ,&'\ OPERATORS 
43 Exchange Place U2’) NEW YORK 

CHICAGO LONDON SAN FRANCISCO 


NATIONAL ELECTRICAL LABORATORIES 
ELECTRICAL TESTING 


INCANDESCENT LAMPS—WATTHOUR-METERS 
INSTRUMENTS—APPARATUS—MATERIALS 


107 FRONT STREET, NEW YORK, N. Y. 
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HOTEL CUMBERLAND UNDERGROUND 


NEW YORK 


BROADWAY AT 54th STREET @ O N D U I T 


Near 50th St. Subway Station and 53d St. Elevated 


“Broadway” Cars from 
Grand Central Depot. Also CONSTRI ICTION 
7th Ave. cars from Penn- 

sylvania Station. 


NEW AND FIREPROOF 


Best Hotel Accommodations 
in New York at Rea- 
sonable Rates 
$2.50 with bath, and up 
Suites $4.00 and up 
SPECIAL RATES FOR 

PERMANENT GUESTS 
All Hardwood Floors and - é 
Oriental Rugs 


10 minutes’ walk to 40 
theatres 


| 


Excellent Restaurant 


Executive Offices: 


Prices Moderate 


Only New York Hotel window-screened throughout WOOLWORTH BUILDING 


Send for Booklet 


HARRY P. STIMSON, Formerly with Hotel Imperial NEW YORK 


Special Summer Rates for Southern People. San Francisco Cincinnati Montreal 


We Finance 


Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no more 
bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


Paid up Capital and Surplus, $12,500,000 
71 Broadway, New York 


Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 


IF COMING TO NEW YORK. 
WHY PAY EXCESSIVE. HOTEL RATES 


The CLENDENING 


187 West 103d St., NEW YORK CITY 


By TERRELL CROFT 

The book aims, 1.—To give the fundamentals—a plain 
statement of principles and theories, so that you can 
understand the workings of electricity. 

2.—To cover all the practical phases, giving rules and 
solving specifie problems for the proper application of 
vhese rules. 

3.—To make every detail clear by careful statement 
and simple illustrations. 

750 pages of practical data, tables, charts, etc., 
724V, inches, with over 900 illustrations and diagrams. 
Thin paper, flexible leather, gold stamping. $3.00 net, 
postpaid. 


ELECTRICAL ENGINEERING, Atlanta, Ga. 


A family hotel of quality and re- 


i 7 finement at very reasonable rates. 
Suites of Parlor, Bedroom and Private Bath for two 


persons $2.00 daily to Parlor, three Bedrooms and Pri- 
vate Bath at $4.00 per day for the Suite, not fer each 
occupant. 


Write for descriptive Booklet ‘‘Q’’ with map of city. 


AMERICAN ELECTRICIANS’ HANDBOOK 
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Send for Catalog of ay 
Water Power Information 


This book contains information con- 
cerning various methods of measuring 
streams; also gives tables of power, 
speed and quantity of water used by 
# the turbines under different heads. Effi- 
# ciency tests are shown and a great deal 
of other useful data given as well as 
a large number of interesting illustra- 
tions. 

If you are contemplating the devel- 
opment of a water power it is to your 
interest to write us. 


Samson Turbines 


The quicker the speed of a 
generator the lower its cost. 
If you expect to direct connect 
generator to turbine shaft we 
can save you money on your 
installation. 

Our competent hydraulic en- 
gineers will give you any infor- 
mation that you may need about 
the installation of turbines. 

Write us today 


James Leffel & Co. 


402 Lagonda St. Springfield, Ohio 


Ventilation is 
Good for Motors 


and thatis why we have 
provided maximum 
cooling surface and free 
aecess of air to the 
windings of 


ECK PROTECTED 
TYPE MOTORS 


After a 10-hour run at 
full load, temperature 
rise will not exceed 40 
degrees C. above the 
surrounding air. Tell 
us your power require- 
ments and we will quote 
on ans that will meet them perfectly. Write for Bulletin 


No. 
ECK DYNAMO & MOTOR CO. 
BELLEVILLE. N. J. 


BELL 


Single Phase 
MOTORS 


MEET ALL 
REQUIREMENTS 


Carried in stock 
by offices of Allis- 
Chalmers Mfg. Co. 


TOCK CARRIED BY THE FOLLOWING REPRESENTATIVES FOR IMMEDIATE DELIVERY 
Westmore-Savage Co., 76 Pearl St., Boston, ass. 
Rumsey Electric Co., 1281 Arch St., Philadelphia, Pa. 
Iron City Electric Co., 711 Grant St., Pittsburgh, Pa. 
Erner & Hopkins Co., Columbus, Ohio. 
The Elliott Electric Co., Cleveland, Ohio. 
Electrical Engineering Co., Minneapolis, Minn. 
W. R. Ostrander Co., 22 Dey St., New York City. 
Bell Electric Motor Co., 30 Church St., New York City. 
James Clark, Jr., Electric Co., Louisville, Ky. 
Electric Supply Company, New Orleans, La. 

First Class Supply Houses Wanted for Agents. 


BELL ELECTRIC MOTOR CO., Garwood, N. J. 


Alternating Current Type Motor built in 
fractional sizes up to and including | H.P. 


UR message to you, Mr. Pros- 
pective Motor Purchaser, is 
service—Service first, last and all 


the time. 


Our constant aim is to improve 
our service to you, and to make it 


broader, and more efficient. 


That we have been successful in 
supplying this service in the past 
fifteen years as motor builders 
and designers, can best be told by 


our customers themselves. 


Write us about your motor prob- 


lems. We will be glad to advise 


you without any charge whatever. 


ThePeerless Electric Co. | 


Factory and General Office 


701 W. Market St., Warren, Ohio 
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Induction Motors 


Selected by the 


CITY OF NEW ORLEANS 


SEWAGE SYSTEM 
Have That 


Reliability and Efficiency 


1250 H. P. 375 and 250 R. P. M., Two Speed Motor to 
Drive Pumps. 


ALLIS-CHALMERS MANUFACTURING CO/’S 
Electrical Machinery 


For all Canadian Business refer to Canadian Allis-Chalmers, Ltd., Toronto, Canada. 


GENERAL OFFICES: MILWAUKEE, WISCONSIN. 


so characteristic of all 


OFFICES IN ALL PRINCIPAL CITIES 


FOREIGN REPRESENTATIVES—H. I. Keen, 732 Salisbury House, London Wall, E. C., Eng. Mark R. Lamb, Huerfanos 1157, 
Casilla 2653, Santiago, Chile. Herbert Ainsworth, Johannesburg; South Africa. American Trading Co., Representatives in China, 
Japan, South America and the Philippine Islands. 


A FAIR PRICE 


for Armature and Field coils. If you are buying them from 


the CHATTANOOGA ARMATURE WORKS that’s what 


YOU ARE PAYING 


We are constantly in competition with ourselves trying to 
beat our own Records. As a result we believe we can’t be 
beaten, Quality for Quality. 


REWINDING. REBUILDING A. C. AND D. C. 


Chattanooga Armature Works 


FRANK STEFFNER, Prest. S. U. STEFFNER, Secty. 


No. 1. W. Duncan Ave. Chattanooga, Tenn. 
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THE LARGEST and BEST EQUIPPED 
ARMATURE WORKS 
IN THE SOUTH 


What We Do 


Repair any kind of Electrical Apparatus, 
Rewind or repair armatures and field coils, 
Refill commutators, 

Rebuild and make as good as new, dynamos or 
motors that have gone through fire, 

Design special Electrical Machinery, 

Install city and isolated electric plants, 

Sell second-hand dynamos and motors, 


Guarantee all undertakings. 


The Oliver Electric @ Machine Company 


ELECTRICAL AND MECHANICAL ENGINEERS 


BIRMINGHAM, ALA. 


SAMUEL W. OLIVER, Prest. ARTHUR P. STEPHENS, Sec’y. 
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we 


High-Grade Headquarters 
Repair for Second-Hand 
pag, Work Electrical 
Prompt Machinery 
Service. 


Machine Loaned While Yours is Put in Repair. 


Agents for Triumph Electric Co. 


Nashville Armature Works 


Third Ave., and Commerce, - - Nashville, Tenn. 
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HN 
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A Central Station 
Build up the DAY LOAD 
CA N Please the CUSTOMERS 
a a good PROFIT 


Have no Mona’ Invested 


Mail one of |} Wewill ship 
our circulars one of our 
Washing Ma- 


to each of : 
chines to any 


of your relia- 
ble customers 


your custom- 
ers with the 


monthly bills. for a_ thirty 
days’ trial. 
IT COSTS FREE OF 
NOTHING CHARGE 


N 


We are making this most liberal proposition because we have faith in 
our machines. We know that they will give perfect satisfaction, with 
a fair trial. 


All we ask of the Central Station is to mail out our circulars and take 
orders for the machines. We will fill these orders direct and will remit a 
commission on each sale. 


Can you afford to neglect this opportunity? 
WRITE TODAY 


THE NINETEEN HUNDRED WASHER CO. 
BINGHAMTON, N. Y. 
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The touch that gives a firm grasp 
on your organization 


with a system of time and step saving 


Western Elecfric 


Inter-phones 


Merely touching a key button will at once put you in com- 
munication with any one of your staff—neither you nor he 
need walk a step to talk. 


These practical intercommunicating telephones will provide 
the best possible means for eliminating lost motion and in- 
creasing facilities for supervision. There is a system for 
every requirement. 


Write for our booklet, ““When Minutes Mean Money’’ 


New York Chicago London 
Buffalo Richmond Milwaukee © Omaha Oakland Toronto Pars 
Philadelphia Savanna h Indianapolis Oklahoma City Los Angeles Winnipeg Berlin 
Boston New Orleans Detron Denver Salt Lake City Calgary Antwerp 
Pittabureh Houston Cincinnati Minneapolis Seattle Vancouver Milan 
Cleveland Dallas St Lous St Pau) Portland Edmonton Rome 
Johannesburg Sidney St. Petersburg Vienna Buenos Ayres Tokyo 


= — il 
“DO-IT ELECTRICALLY”! 


EQUIPMENT FOR EVERY ELECTRICAL NEED 


108 ELECTRICAL ENGINEERING 


(Formerly Southern Electrician) 


December, 1914. 


A AA AAAAAAAAAAAAAADAAAAAAAAADAAAAAAA AAA Dh hid tebe bette debe be ide Dele betetetetnintrinintntnintnl 


ae es 


S 


Fig. 2 


Fig. 1 Fig. 3 


board layout furnished the San Diego Electric 
Railway Co., San Diego, California. 


Figure 1 is the rear of direct C. end of a synchronous motor- out in any way disturbing the wir- 


current board showing the heavy 
copper bus bar construction; ex- 
ceptionally neat workmanship; the 
use of laminated studs for both 
carbon breakers and knife switches 
which connect directly into the bus 
bars. 

Figure 2 is the front of alternat- 
ing current board, showing the A. 


generator supplying direct current 
railway power. This shows drum 
type controller for electrically 
operated oil circuit breaker; 7-inch 
meters; voltage regulator, etc. 
Figure 3 shows rear view of al- 
ternating current board, also cali- 
brating terminals or jacks allow- 
ing meters to be calibrated with- 


ing on the board. A novel method 
of bringing control and instrument 
wires up through pipe frame work 
is also shown. 

Figure 4 shows Type E cell 
mounting breakers with operating 
mechanism mounted above the 


breaker. 


| 
3 
ie at 
We illustrate a representative Westinghouse Switch- 


Fig. 4 


Westinghouse Electric & Manufacturing Co. 


East Pittsburgh, Pa. 


Kansas City, Mo. 
Louisville, Ky. New York, N. Y. 
Los Angeles, Cal. Omaha, Neb. 

Memphis, Tenn. Philadelphia, Pa. 


New Orleans, La. St. Louis, Mo. 
Salt Lake City, Utah 
San Francisco, Cal. 
Seattle, Wash. 


Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Bluefield, W. Va. 


Butte, Mont. Dayton, O. 
Charlotte, N. C. Denver, Col. 
Chicago, Ill. Detroit, Mich. 
Cincinnati, O. *¥l Paso, Tex. 


Boston, Mass. Cleveland, O. *Houston, Tex. “ere )f/ Milwaukee, Wis. Pittsburgh, Pa. Syracuse, N. Y. 
Buffalo, N. Y. Columbus, O. Indianapolis, Ind. Minneapolis, Minn, Portland, Ore. Toledo, O. 
Charleston, W. Va. *Dallas, Tex. Joplin, Mo. Rochester, N. Y. Washington, D. O. 


*W. E. & M. Co. of Texas. 
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When it comes to threading conduit 


in the larger sizes, quickly and easily, this is the 
tool. One man can handle any size, and there’s 
no ‘*‘back-breaking’’ when you use an 


OSTER Pipe Threading Tool No. 16 


Smoking pipes and threading pipes don’t ordin- 
arily go together. Oster No. 17 changes that, 
and it’s light enough to take from job to job. 
Sheet No. 25 (free) tells all about it. Write 


THE OSTER MFG. CO., 


Catalog 2131 East 61st St, CLEVELAND, OHIO 


free. 4 


Please send Sheet No. 25. 
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Described in the 
new T-V Catalog 


All Styles and Sizes 


For Single to Four Pole for N. E. O. Fuses, High Fingers, 250 Volts, 
Aj O.0r 1: -O: 


one Type “A” or Milled Clip Switches 
All Conditions a 


of 


Service 


Type F, Fuses in Mains. 


“You will find the new T-V catalog mighty helpful in 
selecting the right knife switches, panelboards, switch- 
board cabinets, etc. 


A Marginal Thumb Index of the catalog enables you to 
turn immediately to the pages listing the article you are 
at the moment interested in. 


i i—write for a copy. 500 Volts, A. C., Three and Four Pole, for N. E. O. Fuses, 
Convenient, complete and helpful—write for a copy Be oer pan eenier ar s08 


The Trumbull-Vanderpoel Electric Mfg. Company, 


Bantam, Connecticut 
New York Chicago Boston Philadelphia 
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LAMPS AND OUTFITS 


Our Importations reached us in June—Most Complete Stock in America—Prices are Right—Our Pract El Lite 
Lantern for Single No. 6 Dry Battery is the greatest seller ever shown—Get in line on all our Xmas Specialties. 


CENTRAL TELEPHONE AND ELECTRIC COMPANY 


The Up-to-Date Supply House. 


Jewel Detachable Electric Rowboat Motor 
b 
$18. 
Write for Catalog. 


JEWEL ELECTRIC CO., Dept. S., 


Attaches to any rowboat or ca- 
noe, runs on 2 six-volt batteries. 
Oomplete, without batteries, $75. 


JEWEL Storage Battery 


Look inside your - battery 
through the patented open win- 
dow. See condition of plates 
and height of acid. Jewel Spe- 
cial 6-60, $9. 6-80, $12. 6-100, 
$15. 6-100 Starting Battery, 


Open Window 


Business Est. 1880. 
1469 S. Michigan Avenue, Chicago, Ill. 


RUBBER COVERED WIRE 
ROME WIRE CO. 


NEW YORK 
ESTERLINE EFFICIENCY METERS 


trace curves of volts, amperes, watts, 
speed and temperature plotted against 
time. The performance of steel mill 
machinery is recorded to a _nicety. 
They tell you the load conditions on 
every motor, rolling mill or furnace. 
They show you where and how to re- 
duce operating expenses and boost pro- 
duction. 
Get our 
‘*Efficiency Ideas’’ No, 3123 today. 
THE ESTERLINE COMPANY, 


Engineers & Manufacturers, INDIANAPOLIS, IND. 


MAGNET and RESISTANCE WIRES 


All Insulations 


“Beldoito” 


TRADE MARK 


Natienal Electrical Code Standard 


RUBBER INSULATED WIRES 
AND CABLES. 


BELDEN MFG. CO. 
2314 S. Western Avenue 
CHICAGO 


Large Stocks 
Prompt Shipments 


Write for Prices 


ST. LOUIS. 


Importers, Manufacturers and Jobbers. 


Cc. O. BAKER, Pres. Cc. W. BAKER, V. P. 


PLATINUM 


Platinum Wire, Sheet, Foil, Platinum Rivets. 
and Contacts. Special Forms to Specifications. 


BAKER STANDARD QUALITY. 
Write for Oatalogue 


BAKER & CO., INC. 
New York Office: NEWARK. N. J. 


30 CHURCH ST. 


ELECTRICAL CONDUITS 


“NATIONAL” 
METAL . MOLDING 


or 
300 Vous 


“Flextube” Flexible Fibre Tubing “Economy” Enameled Cendult 


“Hatlonal’ Metal Molding “Flexsteel’’ Flexible Cendult 
“Sherarduct” Sherardized Condult “Flexsteel’’ Armered Conducter 
Send for Catalog 


NATIONAL METAL MOLDING CO., Pittsburgh, Pa. 
Southern Office: Healey Building, Atlanta. 


Amerite 
Rubber Covered Wire 


FOR INTERIOR WIRING 
The Highest Attainment of Insulation Permanence ~ 


American Steel & Wire Company . 


Chicago, New York, Worcester, Cleveland, Pittsburgh, Denver 
Export Representative: U. S. Steel Products Oo., New York 
Pacific Coast Representative: U. S. Steel Productg Oo., 
San Francisco, Los Angeles, Portland, Seattle, 


4. nN a 
WIRES & CABLES “= 


HAZARD MFG. Co. 


PITTSBURGH 


CHICAGO 


WILKES-BARRE. PA. NEW YORK 


TURNER ELECTRIC SUPPLY COMPANY 


Agents and Distributors 
Alabama 


2 


Birmingham 


DETROIT 
INSULATED 
WIRE 
COMPANY 


RUBBER COVERED 


Robertson Sales 
Co., Inc., 
Southern 

Sales Agents, 
1905 American 
Trust Bldg., 


‘*Reg. U. 8. Patent Office.’’ 


Chicago 


Birmingham, Ala. 


American Electrical Works 


Makers of BARE and INSULATED WIRES AND CABLES of Highest Quality 
PHILLIPSDALE, R. I. 


Show Window Cord. Lamp Cord 
LOWELL INSULATED WIRE CO. 
LOWELL, MASS. 
N.E.C.S. Wire 


Telephone Wire 


Montreal 


Cincinnati Boston 
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